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FIELD OF THE INVENTION 

This invention is in the field of mammalian therapeutics 
and relates to compounds for treatment of mammalian 
diseases such as inflammation, cardiovascular disorders, 
asthma and other diseases. Of particular interest is a 
class of 5-substituted [4,5-c] imidazopyr idines useful for 
treatment of cardiovascular and immuno-inf lammatory 
related disorders mediated by platelet activating factor 
(PAF) . 

BACKGROUND OF THE INVENTION 

Platelet-activating factor (PAF) has been associated 
with various biological activities and pathways, thus 
making it an important mediator responsible for a variety 
of physiological processes including, but not limited to, 
activation and aggregation of platelets, smooth muscle 
contraction, pathogenesis of immune complex deposition, 
inflammation, and respiratory, cardiovascular and 
intravascular alterations. These physiological processes 
are associated with a large group of diseases, such as, 
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for example, cardiovascular disorders, asthma, lung edema, 
endotoxin shockp adult respiratory distress syndrome and 
inflammatory diseases. 

United States Patent 4,804,658 discloses a class of 
imidazopyridine derivatives useful in the treatment of 
diseases or disorders mediated by platelet-activating 
factor. The present invention is distinct from this 
disclosure in that in the present invention the benzamide 
moiety is attached to the nitrogen (position 5) which 
makes up the six member ed ring of the imidazopyridine ring 
system as opposed to the disclosure wherein the benzamide 
moiety is attached to one of the nitrogens which makes up 
the five member ed ring of the imidazopyridine ring system. 

Summary of the Invention 

The present invention relates to a novel class of 
compounds represented by the formula 




or a pharmaceutical ly acceptable acid addition salt 
thereof: wherein 
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R x and R 2 are each independently selected from hydrogen; 

straight or branched chain alkyl of 1 to 15 
carbon atoms; cycloalkyl having 3 to 8 carbon 
atoms optionally substituted by one or more 
alkyl of 1 to 6 carbon atoms; bicycloalkyl 
having 3 to 8 carbon atoms in each ring; 
pyrrolidinyl, piperidinyl, piperazinyl, tetra- 
hydrofuranyl and tetrahydrothienyl which can 
be optionally substituted by alkyl of 1 to 6 
carbon atoms; pyridyl which can be optionj§l!Ey V: * 
substituted by alkyl of 1 to 6 carbon atoms; 
phenyl optionally substituted by one or more 
groups independently selected from alkyl of 1 

it* 

to 6 carbon atoms or halogen; straight or 
branched alkenyl having 3 to 15 carbon atoms 
with the proviso that the double bond of the 
alkenyl group cannot be adjacent to the nitro- 
gen; cycloalkenyl having 5 to 8 carbon atoms 
with the proviso that the double bond cannot 
be adjacent to the nitrogen; with the further 
proviso that R x and R 2 cannot both be hydrogen 

Y is phenyl or phenyl substituted one or more 

times at one or more of the 2, 3, 5 or 6 
positions of the phenyl ring by 
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substituents independently selected from the group consisting of 
alkoxy wherein the alkyl is 1 to 6 carbon atoms; halogen wherein 
the halogen is selected from bromo, fluoro, or chloro; straight or 
branched chain alkyl having 1 to 6 carbon atoms optionally substitut- 
ed by one or more halogen atoms; alkylthio wherein the alkyl is 1 
to 6 carbon atoms; alkoxyalkyl wherein the alkyl groups are each 1 
to 6 carbon atoms; hydroxyalkyl wherein the alkyl is 1 to 6 carbon 
atoms; alkylthioalkyl wherein the alkyl groups are each T^q^6 
carbon atoms; cyano; mercaptoalkyl wherein the alkyl is 1 to 6 
carbon atoms; hydroxy; amino; alkylamino wherein the alkyl group 
1 is 1 to 6 carbon atoms; and dialkylamino wherein the alkyl groups 
are each 1 to 6 carbon atoms, 

is an integer of 1 to 5; 

is a group substituted at one or more of the 
4, 6, or 7 positions of the pyridine ring said 
group being independently selected from hydro- 
gen; alkyl of 1 to 6 carbon atoms; halogen 
wherein the halogen is selected from bromo, 
fluoro or chloro; and alkoxy wherein the alkyl 
is 1 to 6 carbon atoms; and 



89588/2 

is hydrogen or alkyl of 1 to 6 carbon atoms. 

The invention further relates to pharmaceutical 
compositions comprising a compound of formula I. Such 
compounds and compositions have potent and specific PAF 
antagonistic activities and are thereby useful in the 
treatment of various diseases or disorders mediated by 
PAF, for example inflammation, cardiovascular disorders, 
asthma, lung edema, and adult respiratory distress 
syndrome. 

A preferred embodiment of the present invention are 
compounds of the formula 




I 



or a pharmaceutically acceptable acid addition salt 
thereof; wherein 
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R x and R 2 are each independently selected from hydrogen; 

straight or branched chain alkyl of 1 to 15 
carbon atoms; cycloalkyl having 3 to 8 carbon 
atoms optionally substituted by one or more 
alkyl of 1 to 6 carbon atoms; bicycloalkyl 
having 3 to 8 carbon atoms in each ring; 
phenyl optionally substituted by one or more 
groups independently selected from alkyl of 1 
to 6 carbon atoms or halogen; straight ox 
branched alkenyl having 3 to 15 carbon atoms 
with the proviso that the double bond of the 
alkenyl group cannot be adjacent to the nitro- 
* gen; cycloalkenyl having 5 to 8 carbon atoms 
with the proviso that the double bond cannot 
be adjacent to the nitrogen; with the further 
proviso that R x and R 2 cannot both be hydrogen; 

Y is phenyl or phenyl substituted one or more 

times at one or more of the 2, 3, 5 or 6 
positions of the phenyl ring by substituents 
independently selected from the group con- 
sisting of alkoxy wherein the alkyl is 1 to 6 
carbon atoms; halogen wherein the halogen is 
selected from bromo, fluoro, or chloro; 
straight or branched chain alkyl having 1 to 6 
carbon atoms; straight or branched chain alkyl 
substituted one or more times by halogen; 
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n is an integer of 1 to 5; 

R 3 is a group substituted at one or more of the 4, 6, 
or 7 positions of the pyridine ring said group being 
independently selected from hydrogen; alkyl of 1 to 
6 carbon atoms; and 

R 4 is hydrogen or alkyl of 1 to 6 carbon 

atoms • 

A further embodiment of the present invention are 
compounds of the formula 
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or a pharmaceutically acceptable acid addition salt 
thereof; wherein 

R x and R 2 are each independently selected from hydrogen; 

straight or branched chain alkyl of 1 to 15 
carbon atoms; cycloalkyl having 3 to 8 carbon 
atoms optionally substituted by one or more 
alkyl of 1 to 6 carbon atoms; phenyl optional- 
ly substituted by one or more groups inde- 
pendently selected from alkyl of 1 to 6 carbon 
atoms or halogen; R x and R 2 cannot both be 
hydrogen; 

Y is phenyl or phenyl substituted one or more 

times at one or more of the 2, 3, 5 or 6 
positions of the phenyl ring by substituents 
independently selected from the group consist- 
ing of alkoxy wherein the alkyl is 1 to 6 
carbon atoms; halogen wherein the halogen is 
selected from bromo, fluoro, or chloro; 
straight or branched chain alkyl having 1 to 6 
carbon atoms; 

n is an integer of 1 to 5; 
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R 3 is a group substituted at one or more of the 

4, 6, or 7 positions of the pyridine ring said 
group being independently selected from hydro- 
gen; and alkyl of 1 to 6 carbon atoms; and 

R 4 is hydrogen or alkyl of 1 to 6 carbon atoms. 

As used herein the term "alkyl of 1 to 15 carbon 
atoms" refers to straight chain or branched chain 
saturated hydrocarbon groups having from one to fifteen 
carbon atoms. Illustrative of such alkyl groups are 
methyl , ethyl, propyl^ isopropyl, butyl, isobutyl, pentyl, 
neopentyl, hexyl, iSShexyl, octyl, decyl and the like. 

As used herein the term "cycloalkyl having 3 to 8 
carbon atoms" " refers to cyclopropyl , cyclobutyl, 
cyclopentyl, cyclo-hexyl, cycloheptyl, cyclooctyl. 

As used herein the term halogen includes fluoro, 
chloro and bromo. 

As used herein the term "alkenyl having 3 to 15 
carbon atoms" refers to straight or branched unsaturated 
hydrocarbon groups having from 3 to 15 carbon atoms. 
Illustrative of such alkenyl groups are 2-propenyl, 
hexenyl, octenyl, decenyl and the like. 



89588/2 



As used herein the -term "alkoxy wherein the alkyl ±s 
1 to 6 carbon atoms" refers to straight or branched chain 
ethers. Illustrative of such groups are methoxy, ethoxy, 
propoxy, butoxy, isopropoxy and the like. 

The term "hydroxyalkyl" refers to straight or 
branched alkyl group having one to six atoms any one of 
which may be substituted with one or more hydroxyl group. 

The term " alkyl thio" refers to straight or branched 
thio-containing radicals, respectively having an alkyl 
group of one to six carbon atoms attached. 

The term "mercaptoalkyl" refers to a terminal 
mercapto group attached to an alkyl portion of one to six 
carbon atoms which can be straight or branched. 

Included within the embodiments of the present 
invention are the tautomeric forms of the described 
compounds, isomeric forms including geometric isomers, 
enantiomers and diastereoisomers, and the pharmaceutical - 
ly acceptable salts thereof. 
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The -term "pharmaceutically acceptable acid addition 
salt" refers to a salt prepared by contacting a compound 
of formula (I) with an acid whose anion is generally 
considered suitable for human consumption. Examples of 
pharmacologically acceptable acid addition salts include 
the hydrochloride, hydrobromide, hydroiodide, sulfate, 
phosphate, acetate, propionate, lactate, maleate, malate, 
succinate, and tartrate salts. All of these salts may be 
prepared by conventional means by reacting, for example, 
the appropriate acid with the corresponding compound of 
Formula I . 

The' compounds of formula (I) maybe prepared in 
accordance with the following procedures. 

Imidazopyridine which is represented by the following 
formula 

II 
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wherein R 3 and are defined as before is reacted 
with a haloalkylbenzamide which is represented by the 
following formula 




III 



wherein R 1 and R 2 and n are defined as before and X is 
chloro, bromo, or methanesulf onyloxy to give the compounds 
of formula I. It is understood that the 
haloalkylbenzamide can also be substituted by halogen, 
alkyl of 1 to 6 carbon atoms; alkoxy wherein the alkyl is 
1 to 6 carbon atoms; alkylt*£6 ;i wherein the alkyl is 1 to 6 
carbon atoms; alkoxy alkyl wherein the alkyl is 1 to 6 
carbon atoms; hydroxyalkyl wherein the alkyl is 1 to 6 
carbon atoms; alkylthioalkyl wherein the alkyl is 1 to 6 
carbon atoms; cyanb; tnerqaptoalkyl wherein the alkyl is 1 
to 6 carbon atoms; hydroxy; amino; alkyl amino wherein the 
alkly group are each 1 to 6 carbon atoms and dialkylamino 
wherein the alkyl group are each l to 6 carbon atoms . 

Preferred reaction conditions for the 
above- identified procedure include heating overnight at 
70-90 °C a solution of haloalkylbenzamide and 
imidazopyridine in a solvent such as dimethylacetamide 
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(approximately 0 . 1M in each). After heating overnight the 
reaction solvent is removed in vacuo and the residue 
diluted with water and basified with ammonium hydroxide. 
The aqueous solution is extracted with chloroform and the 
combined organic extracts are backwashed with saturated 
aqueous sodium chloride solution. The organic solution is 
dried over sodium sulfate or magnesium sulfate , the drying 
agent filtered and the filtrate concentrated in vacuo to 
give the crude product. * Purification is effected by 
chromatography on silica gel using mixtures of chloroform, 
ethanol and ammonium hydroxide. 

A preferred work up for the above-described procedure 
is to cool the reaction solution which had been heated 
overnight to room temperature and remove the solvent under 
reduced pressure at <45°C. The residue obtained is 
triturated with excess of dry ether and filtered. The 
crude product is purified by chromatography. 
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Preparation of Intermediates 

SCHEME A 
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The imidazo [ 4 , 5-c] pyridine wherein R 3 is 4 -methyl 
is prepared acpording to the scheme above starting with 

r 

the imidazopyridine of Formula II. Position 1 of this 
compound is protected by reaction with a 2-( tr ialkylsilyl ) 
ethoxy methyl chloride and a base such as sodium hydride 
or potassium hydride in a polar aprotic solvent such as 
dimethylf ormamide. This reaction is carried out at room 
temperature. A specific example of such a protecting 
reagent is 2-(trimethylsilyl)ethoxymethyl chloride. The 
protected imidazopyridine is reacted with phenyl 
chlorof ormate and methylmagnesium bromide in an ether 
solvent such as tetrahydrof uran at about — 20°C. The 
methylated product bearing phenoxy car bony 1 at position 5 
is treated with a base, such as alcoholic sodium 
hydroxide, at reflux for 24 hr . The product is oxidized 
with, for example, chloranil, and the 
2— (trimethylsilyl)ethoxymethyl group is removed by 
treatment with a suitable acid. An example of such an 
acid would be tr if luoroacetic acid. Preparation of the 
unsubstituted imidazo [4, 5-c] pyridine is described in 
U. S. Patent No. 4,804,658. 

The haloalkyl benzamides are prepared according to 
the following reaction scheme 
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or H; X is fluoro, OMe or methyl 



Thus according to the above scheme the acid chlorides 
were prepared from the corresponding carboxylic acids by 
refluxing in thionyl chloride (2 molar excess) for two 
hours. Excess thionyl chloride was removed by azeotrope 
with toluene. The residual acid chloride was dissolved in 
THF and cooled to -10 °C. A solution of two molar 
equivalents of the secondary amine in the THF. was added 
dropwise with stirring. When addition was completed/ the 
reaction was allowed to warm to room temperature and 
stirred for 1-2 hours. The reaction was quenched with 
IN hci diluted with H 2 0 and extracted three times with 
ethyl acetate. The combined organic layers were washed 
with saturated aqueous sodium bicarbonate solution, with 
water and with saturated aqueous sodium chloride and dried 
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over sodium sulfate. The drying agent was filtered and 
the filtrate concentrated in vacuo to .give a crude product 
that was chromatographed on silica gel using mixtures of 
ethyl acetate and hexane to give the purified amide. 

When Z = CH^Br and X = H, the above description is 
sufficient for the preparation of the compounds of Formula 
III. When Z = CH 3 , and X = OMe or F, or when Z = H and 
X = CH^ then compound of Formula VI must be treated with 
a halogenating agent such as N-bromo succinimide. 

A stirred mixture of the purified amide and NBS (1:1 
molar ratio) in carbon tetrachloride was irradiated with a 
sun lamp for 1—3 hours. ■ A white precipitate was filtered 
and washed with a minimum amount of CHC1 3 . The filtrate 
was washed with water and the aqueous layer , after 
basification with ammonium hydroxide, was extracted three 
times with chloroform. All organic layers were combined, 
washed three times with saturated aqueous sodium chloride 
solution and dried over sodium sulfate. 

The drying agent was filtered and the filtrate 
concentrated in vacuo to give a crude product that was 
chromatographed on silica gel using mixtures of ethyl 
acetate and hexane to give the purified bromomethyl 
compound. 



i 
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Scheme C 




The benzamides wherein n = 2 or 3 can be prepared 
according to the scheme above starting with the 
appropriate hydroxyalkyl bromobenzene. The hydroxy 1 group 
was protected as a trialkylsilyl ether by reaction with a 
trialkylsilyl chloride and imidazole in a suitable solvent 
such as dimethyl formamide . An example of such a 
protecting group would be the t— butyldimethylsilyl ether. 
The crude silyl ether was purified by chromatography on 
silica gel using mixtures of ethyl acetate and hexane. 
The aryl bromide was converted to the carboxamide 
according to the procedure of Schoenberg et al . [J. Org. 
Chem. , 39/ 3327(1974)]. Thus, the aryl bromide was 
reacted with carbon monoxide in the secondary amine as 
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solvent using bistriphenylphosphine palladium( II ) 
dibromide as catalyst at about 100°C for 8-26 hr. in a 
pressure vessel. The reaction vessel was vented, the 
reaction mixture triturated with ethyl ether and the 
washings filtered. The filtrate was washed with 10% 
aqueous HC1, water and brine. After drying over a 
suitable drying agent, such as magnesium sulfate, and 
filtering, the filtrate was concentrated and the residue 
chromatographed on silica gel using mixtures of ethyl 
acetate and hexane as eluent to give pure product . The 
silyl ether was removed by reaction with 
tetra-n~butylammonium fluoride and the alcohol was 
converted to a sulfonate ester by reaction with an alkyl 
or arylsulfonyl chloride. An example of such a sulfonate 
would be the methanesulf onate . 

The secondary amines may be prepared by any number of 
methods known to those skilled in the art. See references 

- Emerson, W. S. Org. Reactions 4, 174 1948) 

- ■ J. B. Cambell, L. B. Lavaginino in "Catalysis in 

Organic Synthesis" (Jones W. H., ed.) p. 43, 
Academic Press, New York, 1980, 

Preparation of 
4-Methyl-7-methoxy-imidazopyridine 




H OMe 
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Thus the addition product 2 which is isolated on reacting 
1. with phenyl chlorof ormate and methyl magnesium bromide 
is treated with osmium tetroxide in aqueous acetone 
containing N-methylmorpholine-N-oxide at room temperature 
for 24 hours to give the diol 3 and the hydroxyketone ±. 
The hydroxyketone 4 is acetylated (acetic anhydride, DMAP 
methylene chloride, room temperature/ 24 hrs) and treated 
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with CrCl 2 in acetone to give the deacetoxylated product 

6., Product 6. is treated with NaH in DMF and then with 

iodomethane to give the methyl ether 7. Cleavage of 

carbamate and oxidation gives the N-l protected 4-methyl- 

7-methoxy imidazopyridine product 8. Deprotection of 

product 8. gives the 4-methyl-7-methoxy-imidazo-pyridine. 

Preparation of 

2-Methoxy-4-bromomethyl-5-bromo-N-cyclopentyl-N-( 2- 
methylcyclohexyl )benzamide 




The above compound is prepared from 2-methoxy-4-methyl-N- 
cyclopentyl-N-( 2 -methylcyclohexyl )benz amide and N-bromo 
succinimide in carbon tetrachloride by irradiation with 
a sun lamp for 5 hours. 
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Preparation of 



2 , 6-Dimethoxy-3-bromo--4-bromomethyl 
( N-cyclohexyl-N-cyclopentyl )benzamide 



OCH, 0 



The above compound is prepared from 2, 6-dimethoxy-4- 
methyl benzoic acid described by I.W. Mathison, R.C. 
Gueldner, D.M. Carroll, J. Pharma Sci 57 1820 (1968). 
The substituted benzoic acid is converted to the corre- 
sponding amide by first converting said compound to the 
acid chloride (using thionyl chloride) followed by 
condensation with N-cyclohexyl-N-cyclopentyl amine . 
Irradiation of 2, 6-dimethoxy-4-methyl-N-cyclohexyl-N- 
cyclopentylbenzamide following the procedure described 
for the preparation 2-methoxy-4-bromomethyl-5-bromo-N- 
cyclopentyl-N- ( 2-methylcyclohexyl ) benzamide gives two 
products 2 , 6-dimethoxy-3-bromo-4-methyl-N-cyclohexyl-N- 
cyclopentylbenzamide and 2, 6-dimethoxy-3-bromo-4-bromo- 
methyl-N-cyclohexyl-N-cyclopentylbenzamide . The second 
product is the predominating product. 
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4 3 




OMe 



The imidazot 4 ,5-c] pyridine wherein R 3 is 4-chloro is 
prepared according to Scheme E starting with the 
imidazopyridine of Formula II. Position 1 of this 
compound is protected by reaction with a 2-( trialklysilyl) 
ethoxy methyl chloride and a base such as sodium hydride 
or potassium hydride in a polar aprotic solvent such as 
dimethylf ormamide. The reaction is carried out at room 
temperature. The protected imidazopyridine is reacted 
with m-chloroperbenzoic acid in methylene chloride at room 
temperature to give the pridine N-oxide product. The 
N-oxide product is heated in POCl~ at 90 °C to give 
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4— chloro— 1— chloromethyl imidazopyr idine . Treatment of 
this compound \^ith sodium methoxide in methanol gave the 

r 

4— chloro— 1-methoxy ethyl imidazopyr idine . Reacting this 
compound with water /acid with heating gave the 
4-chloro-imidazo [ 4 , 5-c ] 
pyridine. 

Preparation of 
Alkoxyalkyls 




CONRnRz 
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wherein R x and R 2 are defined as before; "Hal" is 
halogen; Z is alkoxy, alkylthio,. , mercapto, hydroxy, halo, 
amino, alkyl and di alky 1 amino; and. Z' chloro, bromo, 
methanesulf onyloxy or p-toluenesulf onyloxy . 

When Y is substituted with alkoxyalkyl, such 
substitution may be carried out by methods known to those 
skilled in the art. Such a method might, for example, 
employ the substituted benzoic acid 1 (F. Fichter, 
G. Shetty, Helv. Chim. Acts, 20, 563 (1937)) as starting 
material. This is converted- to the amide 2 by first 
converting acid 1 to the acid chloride by contact with 
agents such as oxalyl chloride or thionyl chloride and 
then treating the acid chloride with the desired amine. 
Amide 2 is converted to halide 3 by treatment with a 
halogenating agent such as N-bromosuccinimide . Halide 3 
is versatile and in addition to serving as an intermediate 
to alkoxyalkyl' compounds, is also an intermediate to 
alkylthioalkyl , hydroxyalkyl , mercaptoalkyl and 
alkyl aminoalkyl compounds by treatment with the 
appropriate Z derivative. When halogen is displaced with 
a metal alkoxide, such as sodium methoxide, the 
methoxymethyl derivative (4, Z = OMe) is obtained. 
Conversion of 4 (Z = OMe) to aldehyde 5 (Z = OMe) is 
effected by controlled reduction with a reducing agent 
such as diisobutyl aluminum hydride, followed by acid 
hydrolysis. Reduction of aldehyde 5 to alcohol 6 is 
effected by a second reduction with another reducing agent 
such as sodium borohydride or lithium tr i-t-butoxyaluminum 
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hydride. Alcohol 6 is converted to a derivative suitable 
for nucleophilic displacement such as 7 where Z' is a 
leaving group such as halide or aryl or alkyl sulfonate. 
Such conversion is effected by treatment of 6 with, for 
example, p-toluenesulf onyl chloride, methanesulf onyl 
chloride, or thionyl chloride. 

Compounds where Y of formula I is substituted with 
hydroxy can be made from the corresponding methoxy 
substituted compounds by treatment with a demethylating 
reagent such as lithium ethyl mercaptide in a dipolar, 
aprotic solvent such as dimethylf ormamide at temperatures 
ranging from room temperature to 200°. 

Accordingly, compound (I) can be used among other 
things to reduce inflammation, to correct respiratory, 
cardiovascular , and intravascular alterations or 
disorders, and to regulate the activation or coagulation 
of platelets, the pathogenesis of immune complex 
deposition and smooth muscle contractions. 

For the treatment of inflammation, cardiovascular 
disorder, asthma, or other diseases mediated by PAF, 
compound (I) may be administered orally, topically, 
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parenteral ly, or by inhalation spray or rectal ly in dosage 
unit formulatipns containing conventional non-toxic 
pharmaceutical ly Acceptable carriers, adjuvants' and 
vehicles. The ~ term ^parenteral as used herein includes 
subcutaneous injections, intravenous, intramuscular, 
intrasternal injection or infusion techniques. 

The compounds of the present invention may be 
administered by any suitable route, preferably iri the form 
of a pharmaceutical composition adapted to such a route, 
and in a dose effective for the- treatment intended. 
Therapeutically effective doses of the compounds of the 
present invention required to prevent or arrest the 
progress of the medical condition are readily ascertained 
by one of ordinary skill in the art. 

Accordingly, the invention provides a class of novel 
pharmaceutical compositions comprising one or more 
compounds of the present invention in association with one 
or more non-atoxic, . pharmaceutical ly acceptable carriers 
and/or diluents and/or adjuvants (collectively referred to 
herein as "carrier" materials) and if desired other active 
ingredients. The compounds and composition may for 
example be administered intravascular ly, 
intraperitoneally, subcutaneous ly , intramuscularly or 
topically. 

For oral administration, the pharmaceutical 
composition may be in the form of, for example, a tablet, 
capsule, suspension or liquid. The pharmaceutical 
composition is preferably made in the form of a dosage 
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unit contained in a particular amount of the active 
ingredient. Examples of such dosage units are tablets or 
capsules. These may with advantage contain an amount of 
active ingredient from about 1 to 250 mg preferably from 
about 25 to 150 mg. A suitable daily dose for a mammal 
may vary widely depending on the condition of the patient 
and other factors. However, a dose of from about 0.1 to 
3000 mg/kg body weight , particularly from about 1 to 100 
mg/kg body weight may be appropriate. 

The active ingredient may also be administered by 
injection as a composition wherein, for example, saline, 
dextrose or water may be used as a suitable carrier. A 
suitable daily dose is from about 0.1 to 100 mg/kg body 
weight injected per day in multiple doses depending on the 
disease being treated. A preferred daily dose would be 
from about 1 to 30 mg/kg body weight. 

The dosage regimen for treating an infectious disease 
condition with the compounds and/or compositions of this 
invention is selected in accordance with a variety of 
factors, including the type, age, weight, sex and medical 
condition of the patient; the severity of the infection; 
the route of administration; and the particular compound 
employed and thus may vary widely. 

For therapeutic purposes, the compounds of this 
invention are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 
administration. If per ; os , the compounds may be admixed 
with lactose, sucrose, starch powder, cellulose esters of 
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alkanoic acids, cellulose alkyl ethers,- talc, stearic 
acid, magnesium stearate, magnesium oxide, sodium and 
calcium salts of phosphoric and sulphuric acids, gelatin, 
acacia, sodium alginate, polyvinylpyrrolidone, and/or 
polyvinyl alcohol, and thus tableted or encapsulated for 
convenient administration. Alternatively, the compounds 
may be dissolved in water, polyethylene glycol, propylene 
glycol, ethanol, corn oil, cottonseed oil, peanut oil, 
sesame oil, benzyl alcohol, sodium chloride, and/or 
various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical art. Appropriate dosages, in any given 
instance, of course depend upon the nature and severity of 
the condition treated, the route of administration, and 
the species of mammal involved, including its size and any 
individual idiosyncrasies . 

Representative carriers, diluents and adjuvants 
include for example, water, .lactose, .gelatin, starches, 
magnesium stearate, talc, vegetable oils, gums, 
polyalkylene glycols, petroleum jelly, etc. The 
pharmaceutical compositions may be made up in a solid form 
such as granules, powders or suppositories or in a liquid 
form such as solutions, suspensions or emulsions. The 
pharmaceutical compositions may be subjected to 
conventional pharmaceutical operations such as 
sterilization and/or may contain conventional 
pharmaceutical adjuvants such as preservatives, 
stabilizers, wetting agents, emulsifiers, buffers, etc. 
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Dosage levels of the order from about 1 mg to about 
100 mg per kilogram of body weight per day are useful in 
the treatment of the above-indicated conditions (from 
about 50 mg to about 5 gs • per patient per day)* For 
example, inflammation is effectively treated and 
anti-pyretic and analgesic activity manifested by the 
administration from about 25 to about 75 mg of the 
compound per kilogram of body weight per day (about 75 mg 
to about 3.75 gm per patient per day). Preferably, from 
about 5 mg to about 50 mg per kilogram of body weight per 
daily dosage produces highly effective results (about 250 
mg to about 2.5 gm per patient per day). 

The amount of active ingredient that may be combined 
with the carrier materials to produce a single dosage form 
will vary depending upon the host treated and the 
particular mode of administration. For example, a 
formulation intended for the oral administration of humans 
may contain from 5 mg to 95 mg of active agent compounded 
with an appropriate and convenient amount of carrier 
material which may vary from about 5 to 95 percent of the 
total composition. Dosage unit forms will generally 
contain between from about 25 mg to about 500 mg of active 
ingredient . 

It will be understood, however, that the specific 
dose level for any particular patient will depend upon a 
variety of factors including the activity of the specific 
compound employed, the age, body weight/ general health, 
sex, diet, time of administration, route of 
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administration,, rate of excretion, drug combination and 
the severity o^ the particular disease undergoing therapy. 

r The following Examples are intended to further 
illustrate the present invention and not to limit the 
invention in spirit or scope. In the Examples, all parts 
are parts by weight unless otherwise expressly set forth. 



89588/2 



EXAMPLE 1 

5- [4- ( N-raethyl-N-cyclohexyl carbamoyl ) benzyl] -5H- 
imidazo [ 4 , 5-c] pyridine 




o 



To a stirred solution of 5H-imidazo [4, 5-c] pyridine 
(5.86 g, 49.2 mmol) in DMF (125 ml) under a nitrogen 
atmosphere was added washed , dried sodium hydride 
(prepared from 3.54 g of 50% dispersion in oil by washing 
four times with 50-75 ml portions of hexane). After 
stirring for 1 hr at room temperature, the evolution of 
hydrogen gas had ceased and the reaction was cooled to 
10°C. N-Methyl-N-cyclohexyl-a-bromo-p-toluyl amine (16.9 
g, 54.5 mmol) was added. The reaction was stirred at 0° 
for 45 min. and at room temperature for 3 hrs. 

DMF was removed in vacuo and the residue was diluted 
with H 2 0 (200 ml) and the resulting solution was 
saturated with sodium chloride. The aqueous solution was 
extracted four times with ethyl acetate (100 ml portions) 
and the combined organic layers were washed three times 
with saturated aqueous sodium chloride solution (150 ml 
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portions). After drying over sodium sulfate, the organic 
solution was filtered and concentrated in vacuo to give 
13.38 g of crude product as a brown gum. This material 
was chromatographed on silica gel using 

ethanol/chloroform/ammonium hydroxide (20/79/1) to give 
3.13 g of compound as an orange oil that crystallized on 
treatment with ethyl acetate. Recrystallization from 
ethyl acetate yielded 1.0 6 g. 

Analysis Calcd for C 21 H 24 N 4 0. 1/4H 2 0: C, 
71.46; H, 7.00; N, 15.88. Found: C, 71.14; H, 7.18; N, 
15.78. m.p. 115-17°C 



EXAMPLE 2 

5- [4- ( N-methyl-N-cyclohexylcarbamoyl ) -2-f luorobenzyl] -5H- 
imidazo [4, 5-c] pyridine 




o 



A solution of N-methyl-N-cyclohexyl 3-fluoro 4- 
bromo-methyl benzamide (1.2 g 2.66 mm) and 5H-imidazo- 
[4, 5-c] pyridine (0.48 g 4.0 mm) in dimethylacetamide (25 
ml) was heated overnight at 70-80 °C with stirring 
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under N 2 - Reaction solvent was removed in vacuo and the 
residue diluted^ with water and basif ied with ammonium 
hydroxide. The aqueous solution was extracted four times 
with chloroform and the combined organic extracts were 
backwashed three times with saturated aqueous sodium 
chloride solution. The organic solution was dried over 
magnesium sulfate, the drying agent was filtered and the 
filtrate concentrated in vacuo to give 0.88 g of the crude 
compound. Purification of the compound was effected by 
chromatography on silica using mixtures of chloroform, 
ethanol and ammonium hydroxide . 

Analysis calcd for C 21 H 23 FN 4 0. 0.8 H 2 0: 
C, 66.22; H,6.51; N,14.71; F,4.99. 

Found: C66.03; H,6.44; N,14.65; F,4.91. 

mp 154-158°C 

In the same manner as described in Example 2 the 
compounds of the Examples 3 to 11. described in Tables 
A & B were prepared. 
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TABLE A 




Example R, r 2 x n 



R 3 R, 



Analysis 
Calcd. .Found 



Molecular 
Formula 




C 71.12 70.81 
H 7.26 7.1] 
N 11.28 11.06 



OCH, 1 H 



197-99 



C 71.01 70.87 
H 7.52 7.49 
N 12.71 12.70 



C 26 H 32 N 4°2 
0.4H 2 O 





OCHj 1 || 



H 192-95 



C M.90 70.75 C 24 M 4 0, 
H 7.44 7.47 2 
N 11.78 13:71 



CMj OCHj 1 H 



C 69.15 68.78 
H 6,86 6.88 
N 14.67 14.57 



C 22 M 26¥ 2 
0.211,0 



TABLE A (continued) 




Cxaniplt I) | Rj X 



H pt |'C) 



Analysis 
Calcd, Pound 



Holecular 
Formula 



7 

V 




205-oa 



C 71.14 71.11 

H 6,95 7,11 

N 13.31 13.16 

f 4.62 4.30 



CjjHjjFN^O 





178-82 



C 



68.46 68,46 

H 6.79 6.71 

H 13.89 13.46 

F 1.71 4.38 



CjjHjjFN^O 



,5H 2 0 



CHj f 



154-8 



C 66.22 66,0) 

H 6,51 6,44 

N 14.71 14.65 

F 4.99 4.91 



Mfi 



GO 
U> 
Ul 
00 
0)' 

V 



'l 



TABLE B 




Analysis Holecular 
Example fij Hptl'C) Calcd. Found Formula 



10 




-CHj 167-69 C 72.38 72,26 fyH^O 
H 6.94 7.10 
N 16.08 16.01 



w 

0\ 



II 




Ay 



209-12 C 73.37 72.97 CjjH^O 
H 7.50 7.63 
N 14.88 14.61 



oo 

Ul 
00 
00 



» 
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EXAMPLE 12 



5- [ ( 4-( N, N-dicyclohexylcarbamoyl )benzyl] -5H-imidazo- 



[ 4 , 5c] pyridine 




9 

ro 



To a stirred solution of 5H-imidazo [4, 5-c] pyridine 

(750 mg, 6,3 nunol) in N, N-dimetfr^lacet amide, 
4-bromomethyl-N-N-dicyclohexyl benzamide (2.6 g, 6.88 
mmol) was added. The reaction mixture was stirred under 
argon at 80-85°C. After 24h, the reaction flask was 
cooled to room tempetature and the solvent removed under 
reduced pressure at < 45 °C. The residue obtained was 
triturated with ether (2 X 70 mL) and filtered. The cruder residue 
(2.7 g) was chromatographed (silica gel, CH^Cl^MeOH- 
NH 4 OH 80-20^-1) to give pure product (1.47 g, 62%) which 
was recrystallized from EtOAc-CHgCN. mp 233-35 °C; 
Analysis calcd. for C 26 H 32 N 4° # 0 ' 3H 2 O: C ' 7 *.0: H, 
7.73: N, 13.28. Found C, 73.93; H, 7.90; N, 13.09. 

In the same manner as described in Example 12 the 
compounds of the Examples 13 to 38 described in Table C 
were prepared. 



TABLE C 




Example Rj Rj X 



H pt (»C) 



Analysis 
Calcd. Found 



Holecular 
Formula 



I) 




CH, H 



115-17 



C 



71.46 71. M 
H 7.00 7. IB 
N 15.60 15.70 



C 2I H 24 N 4° 
0.25H 2 O 



i H f-( CH2 ) ?CH 3 H ' H 



113-15 



C 72.52 72.26 C^H^O 



H 7,69 7.72 
N 15.38 15.20 



1S ,H CH 2) 9 CH 3 



141-45 



73.46 71.35 
8.16 8.12 
14.28 14.26 



WW 



00 

10 
tn 

GO 
00 



r 



TABLE C (continued) 



Example R, R 2 X 



16 




Hpt | ( C) 



209-10 



Analysis 
Calcd. found 



Molecular 
Formula 



C 



72.70 
H 7.18 
N 14.75 



72.92 
7.60 
14.82 



*-23 H 2B N 4° 



9.2HiO 



I 

w 
I 



17 




210- 



C 71.80 73.40 
H 7.69 7.78 
N 11.35 14.25 



f^ioM 



oo 
to 

w . 
oo 

00 

s 




Example R| Rj X 



H pt I'd 



Analysis 
Calcd. found 



i 

Holecular ' 
Formula 



18 (HOU.CHj h h 1 



150-2 



C 74.28 
H 8.5) 
N 13.)) 



74.10 
. 8.75 
13.16 



W4° 



o 



19 



w 



111-28 



C 73.31 71.41 
H 7.52 7,79 
N 11.68 11.38 



0.411,0 



221-2 C 72.52 72.13 CiiHi^O 
H 7.69 7.12 
N 15,18 15.28 



oo 

VD 
Ul 
CO 
CO 
N 

* 



TABLE C (continued) 



Example R| R 2 X 



Analysis Molecular 
Hptl'C) Calcd. Found Formula 



21 




CH) H 2 



223-5 C 71. IS 70.79 C 23 H«N 4 0 
H 7.27 7.41 "* H 
N 15.09 14.81 O.BH 2 0 



22 




CH, 



C 70.85 70.82 
H 7.57 7.64 
N 14.15 14.2) 



CjjHjjN^O 
0.75H 2 0 



■"0 "0 



H 1 



CHj 197-98 C 74.62 74.24 C 2 $H ]0 N,0 
H 7.46 7.50 
H 13.91 13.80 



■ X) X) 



CH, 



225-8 



C 72.11 72.16 
H 7.48 7.67 
N 11.18 11.50 



C 25 H 30 H 4° 
0.7H 2 O 



oo 
vo 
oi 
oo 

00 

s 

K) 



TABLE C (continued) 



Example R| R } X 



H pt 1*0 



Analysis 
Calcd. Found 



Holecular 
Formula 



25 



190-1 



C 74.22 
H 7.21 
N 14.42 



73.98 
7.27 
H.1J 



C 24 H 28 H 4° 



26 




222-22 C 74.62 74.21 C 2 MO 
H 7.46 7.45 
N 13.9) 14.26 



27 




213-35 C 74.0 73.91 C 2& H 32 H 4 0 
H 7.73 7.90 
N 13.28 13.07 0.5H 2 0 



28 



197-98 C 73.84 71.86 tu^M 
H 7.69 7.87 
N 14.35 14.35 



TABLE C (continued) 



R l B 4 Hpt|«C) Calcd. found Formula 




C W.71 75.66 C 25 H 24 N 4 0 
H 6.10 6.18 " ZH 
N M.ll H.08 



10 



Y 




CHj 



187-89 



N 13.41 13.J2 



31 




2,M2 C 74.91 71.85 C 26 H 3 jN 4 0 
H 7.71 7.81 " 3H 
N 13.11 I3.J9 



oo 

U1 
GO 
00 

s 



TABLE C (continued) 



Analysis Molecular 

Cxample fi, R 2 X n R 3 R ( H pt CO Calcd. Found formula 

32 / I H .1 H H 198-200 C 73.84 73.20 C 2 iH* 0 O 

H 7.69 7.70 " ' 
N 14.15 14.74 






31 " I 1 \r\ H I H H 211-13 C 71.60 71.72 U\\ ]2 U 
^— H 7.85 7.92 U ' ' 

N 11.71 11.72 0.2H 2 0 




34 I J » H 1 H H 88-90 C 72.06 72.25 CjjH^O 

" " H 7.04 7.16 

N 14.62 14.48 0.5H,0 



TABLE C (continued) 



Example R 



H Pt CC) 



Analysis 
Calcd. Found 



Holecular 
Formula 



35 




224-5 



C 71.42 
H 7.M 
N 16.66 



71.10 
7.29 
16.71 



C 20 H 24 N 4° 



36 




228-10 



C 74.22 74.04 
H 7.21 7.29 
N 14.41 14.26 



37 




H H 



219-21 



C 70.31 70.14 
H 6.68 6.87 
N 16.41 16.28 



C20H22W 
0.4H,O 



18 



*CH2 CH3 u J 



1568 



C 71.85 71,85 
H 7.24 7.24 
N 15.24 15.19 



C 22 H 26 N 4° 
0. 3H 2 0 



GO 

Ul 
OO 
00 

\ 
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EXA M PLE 3a 

Preparation of 
5- [4{- [N-cyclopentyl-N- ( 3 , 5-dimethylcyclohexyl )] - 
carbamoyl} benzyl] -5H-imidazo[4, 5 -c] pyridine 




To a stirred solution of 5H-imidazo [4, 5-c] pyridine 
(400 mg, 3.4 mmol) in N, N-dimethylacetamide (30 ml), 4- 
bromomethyl-N-cyclopentyl-N- ( 3 , 5-dimethylcyclohexyl ) 
benzamide (1.4 g, 3.57 mmol) was added. The reaction 
mixture was stirred under argon at 80-85 °C. After 4h, 
the reaction flask was cooled to room temperature and the 
solvent removed under reduced pressure at <45°C. The 
residue obtained was triturated with ether (2x70 ml) and 
filtered. The crude residue (1.8g) was chromatographed 
(silica gel, CH 2 Cl 2 -MeOH-NH 4 OH 90-10-1) to give pure 
product (1.05 g, 72%) which was recrystallized from 
EtOAc-CH 3 CN. mp 214-16°C. 

Anal calcd. for C 27 H 34 N 4 0 : C, 75.30; H, 7.9; N, 13.02. 
Found: C, 74.92; H, 8.07; N, 12.97. 



In the same manner as described in Example 39 the 
compounds of the Examples 40 to 55 described in Table D 
were prepared. 



Table D 



31 

*— o 

O u- 
X 



c 

O 



C "O 




I 



NVOO 

«— *n <*» 



vO V OV 



uxz 



f 



ci ^ »n 



a *n o> 
c <r aj 

c*i «r 



5 i 



z 



* « N 



o a cm 

rt O 



*n r-» ro 



vn a> wri 



VO V LO 

<T» r«* 



uxz 



== S3 . 



p £ ^ 



-47 



tiiiii 



CO 

I 



ft 

N 
00 

Analysis Molecular £ 



tuple R| I, Sj «, » 5 » ( HrtCC) died. Found ForwH g 

N 1M7 IM6 CMjO 



« AA VV^ H " I H I 9M01 C 71.76 71.81 CgMP 

H 8 • 43 8« 25 
N 11.86 11,6$ 0.7SH 2 0 



• K *0 * 



I I IN 2SS-S7 C 68.22 67.86 C H H J0 N,Oj 
N J.I5 7.21 
II 13.26 13.09 



12.70 12.61 
(1 1.10 1.47 



H H OCH, 212-14 C (6.71 66.61 CiiHjM 
II 7.50 7.25 
II 12.40 12.26 0.75H 2 0 



m 
cr 

H 

Q 



41 \^ (-Q OCH, I I 0 171-1 j 65.12 64.96 C^l 0 




Example R ( Rj Rj 



^ Analysis Hoiecular 

M pt ( a 'C) Calcd. Found Formula 



SO 



^0 




CH, 



OCH, 



H ' 226-8 C 72. 60 72.28 CjjHjAO, 

H 7.6? 7.66 
N 12.54 12.41 



I 
I 



» ^ 




CH, 





OCHj H 



OCHj OCHj II H 



Br 



OCHj OCHj H 



186-8 



214-16 



1910 



C 72.60 72.21 
H 7.67 7.91 
N 12.64 12.28 



C 57.96 67,56 

H 6.10 6.01 

N 10.01 9.91 

Br 14. J 16.8 



C 69.29 69.01 CjiHjXOj 
H 7.15 7.42 " ' " 
N II.97 II, 86 0. 3H 2 0 



C w HjjN 4 0jBr 
IHjO 



> 
» 

r 
n 



0 
0 
3 
ft 

H- 
3 
C 

ID 

a 



54 




CH 




Br H OCHj 



167-70 



C mi «.<! C 27 H 35 H 4°2 Br 

H 6.41 6.24 

H 10.48 . 10.00 O.SH,0 

Br I4.96kil4.57 



55 



K 




out 



H t 210.11 C (4(1 61.40 CjiMLO, 

H 7.09 7.14 

II 17,52 12.4) 0.2JH 2 0 

CI 7.92 8.0 



» 
» 

00 



E X A MPLE 56 
Preparation of 
5- [ 4{ - [N-isopropyl-N- ( 3-methylcyclopentyl ) ] carbam- 
oyl }benzy 1 ] - 5H- imidazo [ 4 , 5 -c ] pyridine 



To a stirred solution of 5H-imidazo [4 , 5-c] pyridine 
(689 mg, 5.76 mmol ) in N, N-dimethylacetamide (30 ml) f 4- 
bromomethyl-N-isopropyl-N- ( 3-methylcyclohexyl )benzamide 
(2.17 g, 6.42 mmol) was added. The reaction mixture was 
stirred under argon at 95 °C. After 48h, the reaction 
flask ws cooled to room temperature and the solvent 
removed under reduced pressure at <45°C. The residue 
obtained was triturated with ether (2x100ml) and fil- 
tered. The crude residue (2.97g) was chromatographed 
(silica gel, 

CH 2 Cl 2 -MeOH--NH 4 OH 90-10-1) to give pure product 
(.939, 43%) which was recrystallized from EtOAc-CH-CN. 
mp 229-31°C. Anal calcd. for C 23 H 28 N 4 0 : C, 73.40; 
H, 7.45; N, 14.89. Found C, 73.13; H, 7.64; N, 14.85. 
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EXAMPLE 57 
Preparation of 
5- [4-( N-isopropyl-N-cyclohexylcarbamoyl )-2-methoxy- 
benzyl] -5H-imidazo[4, 5-c] pyridine 




To a stirred solution of 5H-imidazo [4 , 5-c] pyridine (1.5g, 
12.6 mmol) in dimethylacetamide (120 ml) under argon, N- 
isopropyl-N-cyclohexyl-3-methoxy-4-bromomethylbenzamide 
(5.1 g, 13.86 mmol) was added in one portion. The 
reaction temperature was slowly raised to 80-85 °C and was 
stirred over the week-end. The reaction flask was cooled 
to room temperature and the solvent removed under reduced 
pressure at <45°C. The residue obtained was triturated 
with excess of dry ether (2X100 ml) and filtered. The 
crude product was chromatographed (silica gel; CH 2 C1 2 
: MeOH : NH^OH : : 90 : 10 :1) to give pure alkylated 
product (3.53 g, 69%). The product could be 
recrystallized from ethyl acetate, mp 192-95 °C. Anal 
calcd. for C 24 H 3Q N 4 0 2 : C, 70.90; H, 7.44; N, 
13.78. Found C, 70.58; H, 7.43; N, 13.78. 
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/ 



EXAMPLE 58 



Preparation of 



5-[4-{N-i sopr opyl - N - cyclohexylcarbamoyl } -2 -methoxy 



benzyl] -5H-imidazo[ 4, 5-c]pyridine hydrochloride 



< 



N 



N 




HCl 



To clear solution of the product of Example 57 (100 mg) in 
methanol (7 ml), HCl in dioxane (5ml, 6N solution) was 
added. After stirring at room temp, for 2h, the solvent 
was removed under reduced pressure. Ethyl acetate (25ml) 
was added and mixture was refluxed for lh. The contents 
were filtered hot and the residue was washed with more hot 
ethyl acetate. After drying, the product (92mg) was 
collected, mp 210-13°C. Anal calcd. for 

C 24 H 31 N 4 C10 2 °- 25H 2° : C ' 64 - 41 ; H, 7.09; N, 

12.52; CI, 7.92. Found C, 64.40; H, 7.34; N, 12.43, CI, 

8.0. 
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EXAMPLE 59 



Preparation of 



5- [4-{N-cyclopentyl-N- ( 3-methylcyclohexyl ) carbamoyl} -3- 
methoxybenzyl] -5H-imidazo[4, 5-c] pyridine 



To a stirred solution of 5H-imidazo[4, 5-c] pyridine 
(412mg, 3 ,4711111101) in N, N-dimethylacetamide (25 ml), 4- 
bromomethyl-2-methoxy-N-cyclopentyl-N- ( 3-methylcyclo- 
hexyl )benzamide (1.49g, 3.65 mmol) was added. 
The reaction mixture was stirred under argon at 9 0-95°C. 
After 48h, the reaction flask was cooled to room 
temperature and the solvent removed under reduced pressure 
at <45°C. The residue obtained was triturated with ether 
(2X70ml) and filtered. The crude residue (1.85g) was 
chromatographed (silica gel, CH 2 Cl 2 -MeOH-NH 4 OH 90- 
10-1) to give pure product (1.05g, 67%) which was 
recrystallized from EtOAc. mp 226-28 °C. Anal calcd. for 

C 27 H 34 N 4°2 : C ' 72 - 60 ' H ' 7.67; N, 12.54. Found 
C, 72.28; H, 7.65; N, 12.44. 
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EXAMPLE 60 



Preparation of 



5- [4- ( N-cyclopentyl-N- ( 3-methylcyclohexyl ) carbamoyl ) -2- 
me-thoxybenzyl] -5H-imidazo[4, 5 -c] pyridine 



To a stirred solution of 5H-imidazo [4, 5-c] pyridine 
(525mg, 4.4mmol) in N, N-dimethylacetamide (25 ml ) , 4- 
bromomethyl-3-methoxy-N-cyclopentyl-N- ( 3-methylcyclo- 
hexyl)benz amide (1.9g, 4.66mmol) was added. The reaction 
mixture was stirred under argon at 90-95 °C. After 48h, 
the reaction flask was cooled to room temperature and the 
solvent removed under reduced pressure at <45°C. The 
residue obtained was triturated with ether (2x100ml) and 
filtered. The crude residue was chromatographed (silica 
gel, 

CH 2 Cl 2 -MeOH-NH 4 OH 90-10-1) to give pure product 

(1.39 g, 71%) which was recrystallized from EtOAc-CHgCN, 

mp 186-88*C. Anal calcd. for C 2 7 H 34 N 4°2 : C ' 

72.60; H, 7.67; N, 12.54. Found C, 72.21; H, 7.91; N, 




12.28. 
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EX A MPLE 6 1 
Preparation of 
5- [4- ( N-cyclopentyl-N-cyclohexylcarbamoyl ) -2- 
methoxybenzyl] -5H-imidazo[4, 5 -c] pyridine 

To a stirred solution of 5H-imidazo [ 4, 5-c] pyridine 
(660mg, 5.57 nunol ) in N, N-dimethylacetamide (25ml), 4- 
bromomethyl-2-methoxy-N-cyclopentyl-N-cyclohexyl 
benzamide (2.0g, 5.07mmol) was added. 
The reaction mixture was stirred 

under argon at 75°C. After 24h, the reaction flask was 
cooled to room temperature and the solvent removed under 
reduced pressure. The residue obtained was diluted with 
water (650ml) and basified with aq. ammonium hydroxide 
(20ml). The reaction solution was extracted with 
chloroform (4x100 ml). The organic layer was washed with 
brine (3x250 ml), dried (MgS0 4 ) and filtered. The 
combined filtrate was concentrated and the residue (2.79g) 
chromatographed (silica gel,. CHC 13 ~EtOH-NH 4 OH 10-90-1) 
to give desired product (1.36g, 62%), mp 197-99°C. Anal 
calcd. for C 26 H 32 N 4 0 2 0 . 4H 2 0 : C, 71.01; H, 
7.52; N, 12.74. Found C, 70.87; H, 7.49; N, 12.70. 
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EXAMPLE 62 
Preparation of 
5- [4-(N-isopropyl-N-cyclohexylcarbamoyl ) benzyl] -5H- 
lmidazo[4, 5 -c] pyridine 




To a stirred solution of 5H-imidazo [4, 5-c] pyridine (680g, 
5.8mmol) in N, N-dimethylacet amide (30ml), 4-bromomethyl- 
N-isopropyl-N-cyclohexyl benzamide (2„2g, 6.44mmol) was 
added. The reaction mixture was stirred under argon at 
80-85 °C. After 2011, the reaction flask was cooled to 
room temperature and the solvent removed under reduced 
pressure at <45°C. The residue obtained^ was triturated 
with ether and filtered. The crude residue (1.85g) was 
chromatographed 

(silica gel, CH 2 Cl 2 -EtOH-NH 4 OH 80-20-1) to give pure 
product (1.29 g, 59%) which was recrystallized from 
EtOAc-CH 3 CN, mp 209-10 °C. Anal calcd. for 

C 23 H 28 N 4° °- 2H 2 0: C ' 72 - 70 ' H ' 7,48; N, 14.75. 
Found C, 72.92; H, 7.60; N, 14.82. 
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EXA MPLE 63 
Preparation of 
5- [4- ( N-cyclohexyl-N-isopropylcarbamoyl ) -2-methoxy- 
benzy 1 ] - 4 -chloro- 5H- imidazo [ 4 , 5-c ] pyridine 




Preparation of the 4-chloro-imidazo [4 , 5-c] pyridine 
starting material as well as the 2-methoxy-3-bromo-N- 
cyclohexyl-N-isopropylbenzamide have been described 
earlier in this specification. Coupling of the 4-chloro- 
imidazo [4, 5-c] to the 2-methoxy-3-bromo-N-cyclohexyl-N- 
isopropylbenzamide in dimethyl acet amide at 85-90 °C for 
26h gives the titled compound. 



EXAMPLE 64 
OH OM«. 
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and 



OCH 3 



OMo 




The above compounds can be synthesized according 
the following scheme- 
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The N-l compound of 5H-imidazo [4 , 5-c] pyridine is 
protected by SEM-C1 and converted to a pyridine N-oxide 
using m-chloroperbenzoic acid in a manner described for 
the preparation of 4-chloro-imidazo[4, 5-c] pyridine. The 
pyridine-N-oxide compound is ref luxed in acetic anhydride 
for 4 hrs. to give 4-oxo-l-( 2-trimethylsilyl )-ethoxy- 
methyl-imidazo[4, 5-c] pyridine. Reacting this compound 
with 4 - br omome t hy 1 - 3 -me t hoxy - N - i sopr opy 1 - N - eye 1 ohexy 1 
benzamide in dimethyl formamide and sodium hydride at room 
temperature for 4 hours gives the 5-benzylated product. 
Cleavage of the SEM-group is accomplished by trifluoro- 
acetic acid at 50 °C for 18 hours to give the compound of 
formula 8 (titled compound). Treatment of the 4-hydroxy 
group of the compound of formula 8 with sodium 
hydride/iodomethane gives the compound of formula 9 
(titled compound). 

EXAMPLE 65 

PAF-induced platelet aggregation and secretion : Washed, 
[ H] serotonin-labeled rabbit platelets were prepared as 
previously described in COX, C. P . , J. LINDEN and S. I. 
SAID: VIP elevates platelet cyclic AMP (cAMP) levels and 
inhibits in vitro platelet activation induced by platelet- 
activatinq factor (PAF) . Peptides 5 :25-28, 1984, and 
maintained in an atmosphere of 5% C0 2 at 37° C until 
used in the bioassay. Aliquots of platelets (2.5 x 
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10 /ml) were incubated with either an antagonist of PAF s 
or the appropriate vehicle for 60 sec prior to the 
addition of PAF (0.2 nM to 0.2 ioM) . Aggregation was 
continuously monitored on a strip-chart recorder and * 
recorded as the height of the tracing at 60 sec after the 
the addition of PAF. . Secretion of [ H] serotonin was 
measured in a sample of the platelet suspension removed at 
60 sec after the addition of PAF. The percent inhibition 
of aggregation and secretion was calculated by comparing 
antagonist-treated platelets with the appropriate 
vehicle-treated control platelets. Each combination of 
antagonist and PAF was repeated 12-15 times, using several 
different platelet preparations. ic sq values were 
determined by inspection of the dose-response curves. 

EXAMPLE 66 

; Inhibition of 3 H-PAF Binding to Human Platelet 

Membrane Receptors 

Receptor Preparation ; Ten units of in— dated human packed 
platelets, each containing 45-65 ml platelet rich-plasma, 
were purchased from a commercial blood bank. Disposable 
plasticware was used throughout for receptor preparation. 
The units were pooled and a 1 ml aliquot was removed for 
determination of platelet concentration, using a Coulter 
Counter. The remaining platelet rich plasma was dispensed 
into 50 ml conical tubes and centrifuged at room 
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temperature for 15 minutes at 3000 RPM (2300 x g) . Plasma 
was decanted and the platelets were resuspended in 35 ml 
of buffer (10 mM Trizma 7.0, 2 mM EDTA (dipotassium salt), 
and 150 mM KC1 ) and transferred to fresh tubes, which were 
centrifuged again as above. The platelets were washed 3 
times, avoiding contaminating erythrocytes at the bottom 
of the pellets.- Pellets were consolidated at each step, 
and by the last wash with EDTA/KC1 buffer, most of -the ; 
erythrocytes were in 1 tube. The pellets were resuspended 
in buffer containing 10 mM Trizma 7.0 with 10 mM CaCl 2 - 
Following centr if ugation, the buffer was decanted and the 
pellets were resuspended in the CaCl 2 buffer, avoiding 
erythrocyte contamination by recovering less than 100% of 
the platelet pellets. The resuspended platelets were 
dispensed in 8-10 ml aliquots into Corex tubes and 
disrupted by three cycles of freezing (Dry Ice/ethanol) 
and thawing (24°C) . The tubes were centrifuged at 40,000 
x g for 20 minutes at 4°C. Supernatants were decanted and 
each pellet was resuspended in 5-7 ml 10 mM Trizma 7.0. 
All resuspended pellets were pooled and aliquots of about 
1200 ]xl were dispensed into 1 . 5 ml microfuge tubes and 
frozen at -70 °C. Protein content was determined by a 
f luorescamine protein assay. 

Assay Methods: Receptor Characterization - Each receptor 
preparation was evaluated to determine the number of 
receptor populations, the number of PAF receptor 
equivalents/mg protein and the dissociation constant 
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(K D ) for PAF binding. This required 2-3 experiments in 

■* ■ 

which the protein concentration was held constant and the 

3 f 
H— PAF ligand concentration was varied from 

approximately 0.10-2 ,5 nM and the data was analyzed by 

Scatchard methodology. Total incubation volume was 

250 pi for these procedures and incubations were 

conducted at 24°C for 30 minutes. For further 

experimentation, total incubation volumes are 500 pi. 

Protein and ligand concentrations were adjusted to give 

0.075 nM receptor equivalents in the presence of 0.75 nM 
3 

H-PAF. Each receptor preparation was then used to 
determine the dose — response displacement relationship of 
unlabeled PAF and the PAF antagonist, triazolam. As long 
as the K D value and IC 5Q values for PAF and triazolam 
were consistent with similar data collected from past 
receptor preparations used in the assay, the new receptor 
preparation was used for evaluating compounds. 

Assay Methods: Routine Assay of Compounds — The compounds 
were weighed precisely and solubilized in quantities of 
DMSO such that a 5 i*l aliquot in the incubate would 
deliver the desired compound concentration. Compounds 
tested for the first time in this assay were evaluated at 
a concentration of 50 jjM in the incubation medium. All 
compounds were generally solubilized in DMSO for about 2 
hours prior to assay. Triazolam was always included in 
each screening assay as a compound inhibition control. A 
standard concentration of 50 pM inhibited 3 H-PAF 

i 

1 ' \ 

i ' ,,, 
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binding by approximately 50%. Nonspecific binding control 
solution was rna^de by drying to completion about 26.2 \il 
unlabeled PAF under a stream of argon- PAF was 
resolubilized in 1000 \xl DMSO. When delivered in a 5 
pi aliquot, the final concentration of 1 pM PAF in the 
incubate exceeded by 1000-fold the concentration of 
3 H-PAF . 

All buffers containing proteins were made at room 
temperature on the day of assay. Assay buffer was 
prepared by adding 125 mg human albumin to 25 ml of stock 
buffer (10 mM Trizma 7.4 with 20 mM CaCl 2 ) . Rinse 
buffer was made by adding 20 grams bovine serum albumin to 
1000 ml stock buffer. About 80 ml of rinse buffer was 
decanted into a small pyrex dish and used to soak 65 
Whatman GF/C 2.5 cm glass filters. The remaining rinse 
buffer was pourred into a repipet and placed into an ice 
bath along with the filters. 

Ligand for assay was prepared by adding about 10 yil of 

stock 3 H-PAF (DuPont NEN, NET-668) to 14 ml of assay 

3 

buffer. Since the amount of H— PAF in the final 
incubate was to be 0.75 nM, the actual amount of stock 
H— PAF to be used had to be determined for each lot of 
material based upon its specific activity. 

Membrane receptors for assay were prepared by thawing the 
appropriate number of tubes at room temperature and adding 
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membranes to 10 mM Trizma 7.0 containing 10 mM CaCl 2 - A 
total volume o-f 14 ml was made. The actual amount of 
membranes needed was determined by the requirement to have 
0.075 nM PAF receptor equivalents per assay tube. All 
materials were kept in motion by rocking on a rocker plate. 

First, 5 pi of compound or DMSO was added to each 
12 X 75 mm polypropylene tube, followed by the addition of 
95 yil assay buffer. ; Next, 200 \xl H— PAF was added to 
each tube and 3 aliquot s of 3 H-PAF taken at different 
times during the dispensing were placed in scintillation 
vials. The reaction was initiated by the addition of 200 
til of membranes. All tubes were very briefly vortexed 
and placed in a 24°C water bath for about 30 minutes. 
During this time, Whatman GF/C filters were placed on the 
filter racks of 5 Millipore vacuum manifolds. The 
incubations were terminated by first adding 4 ml ice— cold 
rinse buffer to each incubation tube and then decanting 
them over the filters under vacuum. Tubes and filters 

i 

were rinsed twice more. Each filter was placed into a 20 
ml scintillation vial to which 20 ml'Aquasol (DuPont NEN, 
NDF 952) was added. All vials were given 2 hours in the 
dark for' photo and chemiluminence to dissipate prior to 
liquid scintillation counting. 

In summary, each incubation tube contained 500 yl total 
volume of incubate. This consisted of 5 >il drug with 
DMSO or only DMSO, 95 \il assay buffer, 200 \xl 3 H-PAF 

C 1 ; ; ■• 
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(0.75 nM final concentration) and 200 microleters membrane 
receptors (0.0^5 nM final concentration). 60 tubes per 
assay were run and each dose was performed in triplicate; 
Controls in every assay consisted of 2 diluent (DMSO) 0 

i 

controls (2 triplicate determinations placed at different 
positions within the 60 tube assay), 1 nonspecific binding 
control, and 1 triazolam drug control. The 16 remaining 
doses were used to test 16 different compounds at the 
screening dose of 50 >iM, or to run dose-response 
determinations for a compound. In general, dose-response 
curves were composed of 4 compound doses designed to 
inhibit 3 -PAF binding by 15-85%, with at least 1 dose on 
each side of the 50% point. 

Routine Assay Calculations : Triplicate DPM determinations 
(corrected for background) within a single compound dose 
were averaged while all 6 determinations of total binding 
("0" dose, DMSO only) were averaged. The amount for 
nonspecific binding (1 yM PAF) was subtracted from all 
the dose averages, giving an amount of specific binding in 
all cases. The percent displacement of 3 H— PAF or 
inhibition of binding was calculated by the formula 
STBo-SBc/STBo x 100, where STBo = specific binding of 0 
dose controls and SBc = specific binding in the presence 
of compound. If a compound tested at the initial 
screening dose of 50 pM inhibited binding by 45% or more, 
the compound was considered active and was tested in a 
dose-response manner to determine an IC,- ft value. 
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Compounds inhibiting PAF binding by less than 45% at a 
50 \M concentration were considered inactive and no 
further testing was done. 

IC 5Q values were determined on active compounds in 
subsequent tests . Three or more compound doses must 
inhibit H— PAF binding between 15-85%, Using a computer 
program/ % displacement data was transformed (logit) and 
least squares linear regression was performed on the data 
meeting the 15-85% requirement to determine IC 5Q values 
from data points derived from the same assay. 
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ComfRnd 



5- [ 4- (N-methyl-N-cyclohexy 1- 
carbamoyl) benzyl ]-5H-imidazo- 

[ 4, 5-c] pyridine 

5_ [4- (N-n-octylcarbamoyl)- 
benzy 1 ] -5H-imidazo- 
[4, 5-c] pyridine 

5- [ 4- (N-n-decy lcarbamoy 1)- 
benzy 1 ] -5H-imidazo- 
[4, 5-c] pyridine 

5- [ 4- (N-n-dodecy lcarbamoy 1) - 
benzyl ] -5H- imidazo- 
le , 5-c ] pyridine 

5_ [ 4- (N- ( 2-decaly 1) -N-me thyl- 
carbamoyl) benzyl ] -5H- imidazo- 
[4, 5-c] pyridine 

5- [4- (N- (4 , 4 -dime thy 1-2- 
pentyl) carbamoyl) benzyl- 
5H-imidazo[ 4, 5-c] pyridine 

5- [ 4- (N, N-diisopropy 1- 
carbamoyDbenzyl] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N , N-dicyclopentyl- 
carbamoyl)benzyl]-5H-imidazo- 
[ 4 , 5-c ] pyridine 

5- [ 4- (N-cyclohexy lcarba- 
moyl) benzyl] -5H-imidazo- 
[4, 5-c] pyridine 

5- [ 4- (N-eChy 1-N-cyclohexyl- 
carboxamido) carbamoyl)- 
benzy 1 ] -5H- imidazo- 
le , 5-c j pyridine 

5- [ 4- (N-isopropyl-N-cyclohexyl 
carbamoyl)benzyl]-5H-imidazo- 
[4, 5-c] pyridine 

5- [ 4- (N-sec . butyl-N-cydo- 
hexy lcarbamoy 1) benzyl ] -5H- 
imidazo I 4 , 5-c ] pyridine 

5- [ 4- (N-isobuty 1-N-cyclo- 
hexy lcarbamoy 1) benzyl ] -5H- 
imidazo [ 4 , 5-c ] pyridine 



PAF induced PAF induced 

platelet secretion platelet aggrega- 



(IC 50 )M 



,-7 



7.2 x 10 



10~ 6 to 10~ 7 



L to 5 x .10 



-7 



10 



,-6 



10 



,-6 



10 



r 7 to io" 8 



10 -8 to 10" 9 



10 -6 to 10 7 



10 



,-8 



10" 8 to 10" 9 



10 



-7 



tion (IC 50 )M 



10" 5 to 10" 6 



10" 5 to 10~ 6 



10~ 6 to 10" 7 10 -5 to 10 -6 



10" 6 to 10" 7 



10" 5 to 10" 6 



10 



-5 



10" 5 to 10~ 6 



10~ 7 to 5 x 10~ 8 



10 



-5 



10" 7 to 10" 6 10~ 6 to 10~ 5 



10" 7 to 10" 8 



10~ 7 to 5 x 10" 8 



10 



-6 



Inhibition of 
3 H-PAF Binding 
to Human Platelet 
(IC 50 )nM 

15.2 



11.0 



9.71 



11.9 



13.2 



22.3 



7.65 



0.31 



19.3 



5.20 



0.17 



0.58 



2.82 
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Compound 



5- [4- (N- (3-pentyl) -N-cyclo- 
hexylcarbamoyl) benzyl ]-5H- 
imidazd [ 4 , 5-c ] pyridine 

5- [4- (N-cyclopropyl-N-cyclo- 
hexy lcarbamoyl) benzyl ] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [4- (N-cyclobutyl-N-cyclo- 
hexylcarbamoy 1) benzyl ] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [4- (N-cyclpentyl-N-cyclo- 
hexylcarbamoyl) benzyl ] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- (4- (N , N-dicyclohexyl- 
carbamoylbenzyl) -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 2- [ 4- (N-methyl-N-cyclo- 
hexylcarbamoyl) phenyl ] ethyl ] - 
5H-imidazo [ 4 , 5-c ] pyridine 

5- [ 3- [ 4- (N-me thy 1-N-cyclo- 
hexylcarbamoyl) phenyl ] propyl] - 
5H-imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N, N-dicyclopentyl- 
carbamoyl)-2-raethoxybenzyl]- 
5H-imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N-cyclohexyl-N-cyclo- 
penty lcarbamoyl) -2-methoxy- 
benzy 1 ] -5H-imidazo [ 4 , 5-c ] - 
pyridine 

5- [4- (N-isopropyl-N-cyclo- 
hexylcarbamoyl) -2-methoxy- 
benzy 1 ] -5H-imidazo [ 4 , 5-c ] - 
pyridine 



PAF induced PAF induced 

platelet secretion platelet aggrega- 



(IC 50 )M 



10~ 7 to 10" 8 



10" 6 to 10" 7 



10~ 8 to 10 -9 



10~ 8 to 10~ 9 



-8 



10 



10" 5 to 10~ 6 



10" 5 to 10~ 6 



10" 8 to 10" 9 



10" 8 to 10" 9 



10' 



-8 



tion (IC 50 )M 



10" 6 to 10" 7 



10" 7 to 10" 8 



10" 7 to 10~ 8 



10" 6 to 10" 7 



10~ 4 to 10" 5 



10" 4 to 10" 5 



10" 7 to 10~ 8 



-8 



10 



10" 7 to 10~ 8 



Inhibition of 
3 H-PAF Binding 
to Human Platelet 
(IC 50 )uM 



3.68 



0.0199 



0.32 



1.06 



61.1 



0.055 



0.0302 



0.0665 
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Compound 



5- [4-(N-methyl-N-cyclohexyl- 
carbamoy 1) -2-me thoxybenzyl ] - 
5H-imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N-cyclopentyl-N-cyclo- 
hexylcarbamoyl)-2-f luoro- 
benzyl]-5H-imidazo- 
[ 4 , 5-c ] pyridine 

5- [ 4- (N-isopropyl-N-cyclohexy 1- 
carbamoyl)-2-f luorobenzyl]-5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N-me thyl-N-cyclohexyl- 
carbamoyl) -2-f luorobenzy 1 ] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N- t er t . buty 1-N-cy clo- 
hexy lcarbamoyl) benzyl ] -5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 4- ( N-pheny 1-N-cy clo- 
pentylcarbamoyl)benzyJ-5H- 
imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N- ( 3-me thylcyclohexyl) - 
N-cyclopentylcarbamoy 1) benzy l|- 
5H-imidazo [ 4 , 5-c ] pyridine 

5- [ 4- (N- (4-me thylcyclohexyl) - 
N-cyclopenty lcarbamoyl) benzyljp 
5H-imidazo [ 4 , 5-c ] pyridine 

5-[3-(N-methyl-N-cyclohexyl- 
carbamoyl)benzyl]-5H-imidazo- 
[ 4 , 5-c ] pyridine 

5- [ 3- (N-isopropy 1-N-cyclohexy 1- 
carbamoyl)benzyl]-5H-imidazo- 
[ 4 , 5-c ] pyridine 

5- [ 4- (N , N-dicy clopen ty 1- 
carbamoyl) benzyl ]-4-me thy 1- 
5H-imidazo [ 4 , 5-c ] pyridine 

5- 1 4- (N , N-dicyclopentyl- 
carbamoyl) benzyl ] -2-me thy 1- 
5H-imidazo [ 4 , 5-c ] pyridine 



PAF induced PAF induced 

platelet secretion platelet aggrega- 



(IC 50 )M 



1(T 6 to 10~ 7 



10" 8 to 10~ 9 



10" 7 to 10~ 8 



10" 6 to 10" 7 



1(T 8 to 10" 9 



10" 6 to 1CT 7 



10" 8 to 10~ 9 



10~ 7 to 1(T 8 



10~ 4 to 10" 5 



1(T 5 to 10~ 6 



10~ 7 to 10~ 8 



10~ 6 to 10" 7 



tion (IC 50 )M 



10" 5 to 10" 6 



10- 7 to 10" 8 



10" 7 to 10~ 8 



10" 5 to 10~ 6 



10~ 7 to 10" 8 



Inhibition of 
3 H-PAF Binding 
to Human Platelet 
(IC 50 )uM 



-6 



10 



10~ 7 to 10" 8 



10~ 6 to 10~ 7 



10~ 4 to 10" 5 



1CT 4 to 5 x 10~ 5 



10~ 7 to 10" 8 



10" 5 to 10" 6 



0.0755 



0.442 



87.7% inhib 
(50uM) 



2.35 



0.074 



0.75 



38% inhib 
(50uM) 



26.1% inhib 
(50uM) 

0.188 



70.8% inhib 
(50uM) 
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EOZZETEI 

FELDANY 



Eljaras szubsztitualt nitrogen tartalmu heterociklusos vegyiiletek 

szintezisere 



Bejelento. feltalalo 

Horvath Anclras Tiszadob. ^^■i i a4yi-Miha4y-iH-4*/b — | SO °-i 
Salamon Zolrrin Debr irhsr*:-) 20 



-Debrecen. I L . ,( >5. jaiuiar 



Talalmanyunk targya uj, altaianosan alkalmazhato eljaras. szubsztitualt, esetenkent 
homo- vagy heterociklussal kondenzalt, N-szubsztitualt, legalabb ket N-atomot tanalmazo 
azolok e!6allitasara. 

. A talalmanyunk szerint eloallitott azolok biologiailag aktiv anyagok intermedierekent 
hasznosithatok es/vagy fungicid, baktericid. antitrombotikus, gyiilladascsokkenta antiviralis 
ill. herbicid hatasu vegyiiletek (Vanden Bossche. H.; Lauwers. W.: Willemsens, G.; MarichaL 
P.; Cornelisson, F.; Cools, W. Pestic. SvL 1984, 1 3. I8S; Fiddler, G. I.; Lurnley. P. 
Circulation 1990, SI (Suppl. I), I 69; Wright, S. W.; Harris, R. R.; Collins, R. J.; Corbett, R. 
L.; Green, A. M.; Wadman, E. A.: Batt, D. G. ./. Med. Chan. 1992.. 35 x 3148; Umarov, A. 
A.; Khalikov, S.S.; Khaidarov, M.; Tyurina, L. A. Ihh. Kdiim. Zh. 1989. /, 40; Chan. Ahstr. 
1989, ///, 1 10920; McKellar, Q. A.; Scott, E. V. J. fW. Pharmacol. Thcr. 1990, 13. 223; 
Shirakura, S.; Karasawa, A.; Kubo, K. Arzneim.-h'orsch. 1991, -/2, 1242: Nicolai, E.; 
Goyard, J.; Benchetrit, T.; Teuton. J. M.: Caussade, F.; Virone. A.: Delchanibre. C: Cloaree, 
A. ./. Med Chan. 1993, 1175; Montgomeiy. J. A.: Clayton, S. .1.; Thomas, H. .1.; 
Shannon, W. M.; Arnett. G.; Borner. A. J.: Kion, T. K.; Cantoni. G. L.: Chiang. P. K. ,/. 
Med. Chan. L9S2, 25, 626; Spratt, T. E.: cle los Santos, H. Biochemistry 1992. 31. 3688; 
Ger. Often. I 966 S06, U.S. Appl. 754 490, C A. 1975. 82. 150 485). 

Fiziologiailag aktiv alkaloidok kulcs intermediereL pi. pilokarpin es analogjai szinteziseben az 
l-metil-imidazol-5-karbo.\ilatok (Kirchlechner. R.: Casutt. M.: Heywang. U.: Schwarz. M AV. 
Synthesis 1994 247;Dener. J.M.: Zhang, L.-H.; Rapoport, H. J. Org. Chem. 1993 , 58. 1 16^). 
Ismeretes (Testa, B.; Jenner. P. />//# Metuh. Rev. 1981. 12(1), l-l 17 (30. oj; Wahhab. A.; 
Smith. J. R.; Ganter, R. C; Moore. D. M.; Hondrelis, J.: Matsoukas. J.: Moore. G. J. 
Arzneim.-Forsch. 1993. -43. 1157 (1163 o.)). hogy a citokrom P-450 enzimekhez valo 
kotodes. igy a biologiai hatas a szterikusan kevesbbe gatolr nitrogen atomot tartalmuzo azolok 
(pi. 1.5-szubsztitualr imidazolok szemben az 1.4-szubsztiuialtakkul) esereben lenyegesen 
erosebb a kevesbe stabil regioizomereknel. Cosar es munkatarsai osszevetettek az 5- illetve 4- 
nitro-I-alkil-imidazolok trichomonas elleni illetve baktericid hatasat es az 5-izomer/ minden 
esetben erosebbnek mutatkozott (Cosar. C; Crisan. C: Horclois. R.: Jacob. R. M.; Robert. 
J.; Tchelitcheif, S.: Vaupre. R. Arzneimittcl-h'orsdi. 1966. UUI). 23). Talalmanyunk targya 
szerint eljarva. egyebek melletr elonvosen allithatok do ezek a kevesbe stabil izomerek. 
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Talalmanyunk targya eljaras az 1 . altalanos kepletii azolok eloallitasara, 



ahol A jelentese — . 

D jelentese j : 

illetve R 1 , R\ R 3 jelentese 

U, V,W,Y,Z jelentese 




B jelentese 



N BD jelentese 




ii 

vv 



u 



n jelentese 
X jelentese 

illetve R 7 jelentese 

R* jelentese 



H, alkalmankent szubsztitualt d^alkil, 
(szubsztitualt)fenil. NHCOC M aikil, COOC M alkil 
CH, N, CO, CS, N-C|.,alkil, C-OCwalkiL 
C-SC M alkiU C-N(CMalkil) 2 
0,. 1 

klor-vagy brom-vacy jod atom, Ci^alkilSO?, OSO ? R 7 , 
C,^tluorozottalkil-S(X (szubsztitualt)fenil-SO;;, 
, H, alkalmankent szubsztitualt C^alki), N-tartalnui heteroaril 




R\ R\ R* jelentese 
illetve 0 jelentese 



H. alkil. cikloalkil. Q 
- CN; GeOC,zra-lkil-et->euralkil; C6(sztibsztitnalt)feniL 
SO:C,. 4 alkil, S0 2 (szubsztirualt)fenil 

oly modon, hogy 

a. ) az NH csoportot tartalmazo 2. altalanos keplettel jellemzett azolok.. 
ahol A, B, D jelentese a tenti, 

a 3. altalanos keplettel jellemzett gl |5-telitetlen vegyiiletekkel. 
ahol R 4 , R\ R" jelentese a tenti 

a baziskent es/vagy transzfer reagenskent funkeiomilo 4. altalanos kepletii amidinnel, 
ahol E, J, L jelentese H, alifas gyiirii maradek. N-tartalmii alifas gyuru maradek 
az I. keplet alesetet kepezo 5. altalanos kepletii N-( szubsztitualt jetilen szarniazekot adjak. 
ahol A. B, D, R\ R\ R'\ Q jelentese a tenti, 

b. ) az 5. altalanos kepletii azolok a 0. altalanos keplettel jellemezheto alkilezoszerrel. 
ahol X jelentese a tenti 

kvaterner sova alakitasa. inajd az a.) pont szerint felvitt (szubszritualt)etil6n csoportot bazissal 
szelektiven egy Hofmann-tipusu lebonrasban valo eltavoliuisaval a kevesbe preteralt I. altala- 
nos kepletii alkil-azolokat kapjuk. 

Eljarasunk a.) pontja szerint eljarva. a 2. altalanos kepletii ottagu N-turtnlmii hetcro- 
ciklusos vegyuletet vagy gyiirukondenzalt szarmazekiit 0-l50 :: C-on a 4. altalanos kepletii 
szerves amidin jellegii bazis katalizator. (szubsztitualt )-guanidin bazis. celszertien 1,5.7- 
triazabiciklo[4.4.0]dec-5-en (TBD) vagy ennek 7-metil szarmazeka (7-Me-TBD) vagy ennck 



polimer hordozora felvitt valtozata (TBD-P) jelenleteben, poiaros-aprotikus oldoszerben, pi. 
acetonitrilben, nitrometanban, acetonban, dimetilszulfoxidban, N,N-dimetil-tbrmamidban, 
N\N-dimetiUacetamidban. N-metil-2-pirrolidonban. vagy ezek keverekeben. elonyosen aceto- 
nitrilben reagaltatjuk 1-10 molekvivalens 3. altalanos kepletu c/..|3-telitetlen vegyulettel. 

— a reakcioelegyet — hordozora felvitt katalizator alkalmazasa eseten megszi'irve — 
beparoljuk, 

— vagy vizzel ill. szervetlen so, elonyosen ammonium-klorid vagy ammoniurn-karbo- 
nat vizes oldataval kezelve, sziirve izolaljuk az 1. keplet alesetet kepezo 5. kepletu termeket. 

Eljarasunk b.) pontja szerint eljarva, 

— az a.) pont szerint eloallitott 5. altalanos keplettel jellemzett termeket tartalmazo 
reakcioelegyhez, 

— vagy az a.) pont szerint eloallitott 5. altalanos kepletu termekei polaros oldo- 
szerben, igy nitrometanban, alkoholokban. dimetilszulfoxidban, N,N-dimetil-tbrmamidban. 
N,N-dimetiI-acetamidban. N-metil-2-pirrolidonban, elonyosen acetonitrilben felveve, 

0,001-1 molekvivalens halogenid-ionos katalizatort, elonyosen alkali-jodidot beadva 
kapott oldathoz, a bevitt azolra szamitva 0,9- 10 molekv ivalens b. altaUinos kepletu alkilezo- 
szerrel 0-I50°C-on reagaltatjuk, 

— a kapott reakcioelegyet beparoljuL a nyert nyers azolium sot feloldjuk vizben es 
vizzel nem elegyedo oldoszerrel a vizes tazist mosva az I. altalanos keplet alesetet jelento 7. 
altalanos kepletu vegvulet vizes oldatat kapjuk. 

— vagy a nyert reakcioelegyhez vagy annak parlasi maradekahoz aprotikus oldoszert. 
igy etert, acetont. etilacetatot adva. az eiegybol leluilve kivalt 1. altalanos keplet alesetet 
jelento 7. altalanos kepletu termeket szurve izolaljuk. 

rnajd a valamely fenti modszerrel kapott, az I. altalanos keplet alesetet kepezo 

— 7. altalanos kepletu azolium sohoz 

— vagy az azt tartalmazo reakcioelegyhez 

— vagy vizes oldatahoz 

0,95-5 ekvivalens bazist, elonyosen alkali-alkoholatot. alkali-hiclroxidot, alkali-karbo- 
natot. alkali-hidrogenkarbonatot. amin szarmazekot vagy ezek alkoholos es/vagy vizes oldatat 
adjuk, 0-l00 a C-on kevertetjuk. 

— lehutjuk. vizzel es/vagv ammoniumso, elonvftsen ammonium-klorid vaizv 

a. ■ 

ammonium-karbonat 10-30 °b-os oldataval kezelve^-kivalt I . altalanos kepletu (n=Q. R*= — ) 
termeket szuressel izolaljuk. 

— vagy a kapoit reakcioelegyet valamely atlszorbenssel. elonyosen szilikagelleL 
aluminiumfoxiddal. deritoszennel vagy ezek keverekevel kevenerjiik. szurjuk. a/T.) altalanos 
kepletu (n=0. R s = — ) termeket a szurlet beparlasaval nyerjuk. 

— vagy a nyert reakcioelegybol. amennyiben szerves oldoszen tanalmaz, vakuumban 
eltavolitjuk az oldoszen. a maradekor vizben felvessziik. vizzel nem elegyedo oldoszerrel 
extrahaljuk. a szerves tazist deritjuk. sznritjuk. beparoljuk. 
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Az irodalom szerint a 2. altalanos kepletii azolok kozvetien alkilezese alkilezoszerekkel 
altalaban olyan keverekekhez vezet, amelyben a kiilonbozo regioizomerek (ahol ez lehet- 
seges) es az MN'-dialkil kvaterner azolium sok egyarant jelen vannak. Bar az elvalasztas ne- 
mely'ritka esetekben megvaiosithato, az oiyan esetekben. ahol regioizomerek kepzodhetnek, a 
kozvetien alkilezeskor a preferaltabb regioizomer mindig tulsulyban kelerkezik. 

A kevesbe preferalt izomerek szabad NH csoportot tartalmazo azolokbol valo eloallitasara 
ismeretesek olyan eljarasok, amelyben a kozvetien alkilezesben preferalt N-atomot 
vedocsoporttal vedik, majd az'igy vedett azolt kvaternerezik, vegQl a vedocsoportot hasitjak. 
Igy hisztidint es szarmazekait benziiezik, majd alkilezes utan a benzil vedocsoportot palladium 
katalizator felett hidrogenolizaljak (Sauerberg, P.; Chen, J.; WoldeMussie, E.; Rapoport, H. 
,/. Med. Chcm. 1989, 52, 1322). Trialkil-9-metil-xantin szarmazekok szimezi-sehez 7-benzil- 
i 11 - 7-metoximetil-xantinokat aikalmaztak (von Schuh. H. G. Ger. Pat. 1 J 13 696. C.A. 1962, 
56, 12 909). Nitroimidazolok eseten aikalmaztak a vizes kozegben forralva eltavolithato 
acetoxi-metilen vedocsoportot (Bonnamas, C: MassonneaiL V.; Mulhauser, M.; Rouy, N. 
Eur. Pat. Appi EP 325,512 (26. Jul. 1989); Chcm. Ahstr. 1990.. /7J\ 77185), (4-szubsztitu- 
alt)-imidazolok\ 1,2,4-triazok benztriazol eseten a hidrolizissel szinten eltavolithato acil-cso- 
portot (Olofton, R. A.; Kendall. R. V. ./. Or^. Chew. 1970. 35. 2246. Kashima,C; 
Harada,Y.; Hosomi,A. Hcicmcycles 1993. 35. 433. Kamijo.T.: Yamamoto.R.: Harada,H.: 
Iizuka,K. Chcm Pharm. Hull. 1983. 31(4)^ 1213). urokaninsav (jmidazol-4-akril-sav) eszte- 
reknel az ecetsav-cink rendszerrel eltavolithato fenacilt (Lauth-de Viguerie, N.; Sergueeva.N.; 
Damiot,M.; MawlawLH.: RiyiercM.; Lattes. A. Hctcrocyc/cs 1994, 3 " 1 561 ). 

Az alkil tipusu (benzil, fenacil. aciioxi-metilen) vcdocsopoitok kozos harranya, hogy fdvite- 
luk nem kelloen regioszelektiv; a vedett azol csak aiacsony hozammal es tisztasagban nyerhe- 
to. Az acil (acetil, etoxikarbonil, benzoil) vedocsoportok alkalmazasa elonyosebb ilyen szeni- 
pontbol, felvitele teljesen regioszelektivnek monclott. azonban az igy kapott vedett azolok. az 
acil csoport eros elektronszivo tulajdonsaga miatt, csak igen akriv es nehezen eloallitharo 
alkilezoszerekkel (trialkiloxonium tetratluoroboratokkal) vagy magas homersekleten es 
nyomason (7000 barig) kvaternerezheiok. Ism en rovabba, hogy az acilezett azolok nehezen 
tarolhato, nedvesseg hatasara gyorsan bomlo vegyi'iletek. 

Irodalmi dozmenyek, illetve tapasztalataink szerint regioszdektivitasa miart a 2. altalanos 
kepletii azolok eseteben specialis alkilezoszer a cianetil csoport. 

Imidazolokat termikusan reagaltattak (szubsztitualtjakrilnitrillel (Sawa, N\; Okamura, S. 
Nippon Kayaka Zasshi 1969. »()('). 704: Chcm. Ahstr. 1969. 101773. Yamauchi. M . : 
Masui. hi. ( hem. Pharm. Hull. 1976. 1480 W right. W. B.: Press. J. B. (fS 4J*IV.V-l I 

(2S. Oct. 1980): Chcm. Ahstr. 1987. 106, 102285). 

Bazikus katalizissel cianetileztek 4-arilimidazolr eianolban kalium-hidroxid jelenleteben 
(Iradyan. M . A.; Torosyan. A. G.: Mirzoyan. R. G.: Bndalyants. f. P.: Isaakyan. Z $.: 
Manucharyan. D. Sh.: Davan. M. Kh.: Sakanvan. G S.: Dzauarspanvan. I. A.; Akonvan N 

4 



E.; Ter-Zaharyan, Y. Zh.; Aroyan, A. A. KJvm.-Pharm. Zh. 1977. //, 42; Cham. Ahsir. 
1978, S6\ 22759v\ illetve kvaterner ammonium-hidroxid katalizatorokkal, kiilonbozo - tbkent 
dioxan - oldoszerben, igy benzil-trietil/trinietil-aninioniuni-hidroxiddal 4-nitroimidazolt 
(Cosar, C; Crisan, C: Horciois, R.; Jacob, R. M.; Roben, J.; Tchelitcheff. S.; Vaupre, R. 
Arine'writtel-Forsch. 1966^16(1), 23) benzimidazolt (Diamond, J.; Wohl, R. A. £///•. Pen. 
Appl. 34,116 (19 Aug 1981); Chcm. Ahsir. 1981, Pi, 203961), 5-nitro-, 2-metil-5-nitro- 
benzi-midazolt (Efros,A.M. Zhur. Ohsh. Khun. 1960, 30, 3565; Chem. Ahstr. 1961, 55, 
18712d). 

Imidazolt reagaltattak fenil-vinil-ketonnal tetrabutil-ammonium hidroxid katalizissei 
(Bogatkov, S. V.; Kormanskaya, B. M.: Mochalin. V\: Cherkasova. E. M. A7/////. 
Gclerolsikl. Sncdin. 1971, 75;, 662-4; f.7?«//. Ahsir. 1972. 7, 59525). 

Vizsgaltak kiilonbozo komlmenyek kozott. L2,3-triazol illetve benztriazol Michael-addicioit 
benzil-trimetil-ammonium hidroxid, illetve piridin katalizissei (Wiley, R. R; Smith, N. R; 
Johnson, D. M.: Moffat J. ./ Am. Chcm. Soc. 1954. 7i, 4933). 2-metil-4-nitroimidazol 
reakciojat 5-fele Michael-akceptorral, szamos katalizatorral kulonfele oldoszerekben, s 
legjobbnak a piridin-dimetilszulfoxid rendszert talaltak. Ilyen komlmenyek kozott az akrilnitril 
135°C-on. 10 6ra alatt elreagai (Rao.A.K.S.B.; Rao.C.G.; Singh, B.B. ./ Ur«. Chcm. 1990, 
55, 3702). Egyeb tercier amin katalizist irnak le imidazol es metilakrilat reakeiojaban trietil- 
amin jelenleteben (Bogatkow S. V.: Kormanskaya. B. M: Mochalin, V.; Cherkasova, E. M. 
Khim. Getemlsikl. Socdhi. 1971, 75a 662-4; Chew. Ahstr. L972, 7, 59525). Termeszetes 
eredetu xantin szarmazekokat, igy teotillint akrilnitrillel rez-szulfat jelenleteben natrium-- 
metilat, illetve benzil-trimetil-ammonium-hyroxid katalizissei (Doebel. K.; Spiegelberu. H. US 
2rfUM>2 (.1956); Chcm. Ahstr. 1957. 57. 3676. Rybar, A.; Stibranyi, L. Culled. Czech. 
Chcm. Commun. 1973, 38(5). 1571). teotillint. teobromint reagaltattak akrilnitril, akrilsav, 
etiJakriiat, fenil-vinil keton reagensekkel benziltrimetil-ammonium-hidroxid jelenleteben 
(Zelnik. R.; Pesson, M. Hull. Client, Snc. Fr. 1959. 1667), 

Ezek az eljarasok altalaban magas homersekletet. hosszu reakcioidoket kovetelnek meg, ami a 
regioszelekti vitas romlasahoz. mellekreakciokhoz vezet (pi. a Michael-akceptor 
polimerizaciqja, a rendszerben levo nem azol tipusii komponensek addicioja a Michael- 
akceptorra). A mellekreakciok es az alkalmazott magas Ibrraspontu oldoszerek nehezitik u 
termek kinyereset a reakcioelegybol, csokkentik a hozamor, rontjak a termek minoseget. 
Alkalmaztak cianetil vedocsoportot imidazol es benzimidazol alkilezesehez is (Horvath. A. 
Synthesis, 1994. 104). de a megadott eljaras korulmenyes. nagy anyag\ eszte-seg<iel \iwb 
feldolgozasi procedural igenyel (savas iUoldas-extrakcio-visszaiugozas-ujabb extrakcio). 
ugyanakkor nem vizsgaltak a regioszelektivitast. Az alkalmazott bazisok (natriuni-hidroxid. 
natrium-alkoholat) nem alkalmazhatok egyreszt eras elekironszivo csoponokkal szubsztitualt 
azolok (peldaul nitroimidazolok) eseteben. ahol az N-alkil-N'-cianetil-azolium kvaterner sobol 
nem a cianetil. hanem az alkil csoporr lehasadasa preferaU. masreszi nuklcofil bazisra 
erzekeny molekulak eseten (a ftalimido gyiihi peldaul ezen bazisok harasara telnyilik). 



Talalmanyunk szerinti eljaras elonye, hogy egyreszt a szabad NH csoportot tartalmazo 2. kep- 
letii azolokat es gyiirukondenzalt szarmazekaikat az eros, nem nukleofil, a Michael addiciot 
kivalto bazis es/vagy transzfer reagenskent funkcionalo 4. altalanos kepletii amidin vagy 
guanidin bazis jelenleteben reagaltatjuk, ami lehetove teszi. liogy a reakciok gyorsan, enyhe 
koriilmenyek kozott, alacsony homersekleten (tobbnyire szobahofokon) magas hozamban, 
gyakorlatilag mellekreakciok nelkuL regioszelektfven a kinetikailag elonyben reszesitett, 
stabilabb, az 1. altalanos keplet alesetet kepezo 5. altalanos kepletii — a 3. altalanos kepletii 
vegyulet, a Michael akceptor, Q-elektronszivo tiinkcios csoportjanak atalakitasaval 
intermedierkent onmagukban is jol hasznosithato — N-(szubsztitualt)etiIen szarmazekot 
adjak, amely Michael-adduktok magas hozamban es tisztasagban, egyszerii modszerekkel 
preparalhatok. A gyakorlatilag szelektiv teljes konverzio szamos esetben lehetove teszi, how 
tovabbi alkilezes eseten a Michael-adduktokat ne izolaljuk a reakcioelegyboi. 
A talalmanyunk szerinti eljaras masreszt a Michael-adduktokat. mint a preferalt hely-zetben 
N-vedett azolokat, a kevesbe preteralt N-szubsztitualt regioizomerek eloallitasara hasz-nosirja; 
alkiiezoszerekkel kvaternerezve a kapott 7. altalanos kepletii N.N'-diszubsztitualt azo-lium 
sok — alkalmankent izolalva: rendszerint kristalvosan izolalhato veg\iiletek. amelvek var- 
hatoan szinten rendelkeznek egyeb elonyos tulajdonsagokkal — in situ Hofmann-tipusu lebon- 
tas koailmenyei kozott a (szubsztitualt)etil vedocsoportot szelektiven lehasitva kapott termek 
a kiindulasi azol (kevesbbe preferalt) N-szubsztitualt szarmazeka. Mind a kvaternerezes. mind 
a kvaterner so bontasa enyhe koriilmenyek kozott. gyakorlatilag k vantitativan megvalosithato, 
lgy a vegtermekeket regioszelektiven, magas hozamban. nagy tisztasagban nyerjiik. 
A cianetil vagy szubsztitualt szarmazeka, mint vedocsoport alkalmazasa ktilonOsen elonvGs 
azokban az alkilezesi esetekben, amikor az I. altalanos kepletii termekek vizben kevesse 
oldodnak es a kvaterner sok a decianetilezesi reakcioelegyboi sziiressel kinyerhetok. A 2- 
(alkoxikarbonil)etil vedcicsoportok alkalmazasa vizben oldodo 1. altalanos kepletii vesiterme- 
kek eseten elonyos. men a vedocsoport hasitasakor egy vizben jol. szerves oldoszerekben 
rosszul oldodo P-szubsztitualt-propionsav so keletkezik. ami a szerves okloszerbe extrahalt 
termeket nem szennyezi. 

Eros elektronszivo hatasu csoportokkal C-szubszritualt. szabad NH csoportot tartal-mazu 
azolok kevesbbe preferalt N-szubsztitualt regioizomerjeinek szimezisere elonyosen a 2- 
helyzetben keto- vagy szulfonil-csoporttal szubsztiiualt-etil vedoesoportokat alkalmazunk. ami 
lehetove teszi eltavolitasukat viszonylag gyenge. nem nukleofil bazisokkal. igy a nukleofilekre 
erzekeny (gsairiifelnyilas, aromas nukleofil szubsztitucio) eros elektronszivo csoportot kn)t 
tartalmazo kvaterner azolium sok mellekreakciok nelkiili bontasa is megvalosithato. 
Eljarasunk reszleteit az alabbi peldakon mutatjuk be. anelkiil. hogy talalmanyunkai azokra 
korlatoznank. 



Peldak 



1. ) 4-FeniI-l//-imidazol-l-propausavnitril 

4.32 g 4-fenilimidazolt, 3,6 ml akrilnitrilt, 0J4 g TBD-r JO'-et kevertetve 10 mi aceto- 
nitrilben, beparolva kapott maradekhoz ammonium-klorid oldatot adunk, hutji'ik, kevertetjiik, 
szurjuk, mossuk, szaritjuk. Kitermeles: 5,65 g (95%). o.p. 114-1 15,5°C. 

2. ) 4-Nitro-l//-iniida2ol-l-propiinsavnitril 

5,65 g 4-nitroimidazolt, 5 ml akrilnitrilt es 0.2S g TBD-t 15 ml DMSO-ban 
kevertetunk 100 °C-on. 5 orat. Beparolva az I.) peldaval'azonos modon doigozzuk tel. 
Kitermeles: 7,8 g (94 %). etil-acetatbol atkristalyosirva o.p. 112-113 °C. 

3. ) a,4-DimetiI-l//-benzimidazoI-I-prop;insaviiitril 

2,64 g 4-metil-benzimidazolt. 1,67 g krotonsavnitrilr es 0.14 g TBD-t 50°C-an kever- 
tetunk 10 ml acetonitrilben I orat. Beparoljuk, az elozo peldaval azonos modon dolgozzuk 
fel. Kitermeles: 3,82 g (96 %), o.p. I 17-1 18 °C. ! H NMR(CDCb): 1,89 (d, 3R ,/= 7,1 ), 2,6 C J 
(s, 3H), 2,SS-2,98 (m, 2H), 4,83 (sext. IH. ./= 7,1), 7J0-7.I7 (m, IH), 7.18-7,3 1 fm, 2H), 
8,03 (s, 1H). MS(EI + . 70 eV): m/z (%): 199 (M+ 28). 159 ( 100), 13 1 (15), 77 (lb). 

4. ) l//-L,2,4-Triazol-l-propansavnitriI 

34,52 1,2,4-triazolt, 50 ml akrilnitrilt es 0.7 g TBD-i felveszunk 50 ml acetonitrilben, 
4 orat kevertetjiik, beparoljuk. Kitermeles 65,16 g. O.p. 36-37 °C (hexan-EtOAc). NMR 
fCDCh): 3,00 (t. 2H).. 4,47 (t. 2H), 8.0 1 (s. 1H), 8.23 (s. IH): 

5. ) I//-l,2,4-Triazol-L-propansav etileszter 

6,9 g 1,2,4-triazolt, 12 g akrilsav etilesztert es 0.2S g TBD-t felveszunk 20 ml aceto- 
nitrilben, 5 oran at kevertetjiik, majd beparoljuk. A nvers rermeket kromalourafiisan tisziiijuk 
kloroform : metanol 100:5 elegyel elualva, 15.8 g (V3 %) olajat nyeriink. 'H NMR(CDCh): 
1,23 (t. 3H), 2.91 (t. 2H). 4,14 (q, 2H), 4,48 (t, 2H). 7,93 (s. IH). 8.16 (s. IH). 

6. ) 3-(4-metil-l//-iniidazol-l-il)pentaiHlikarbonsav dietileszter 

S.2 g 4-metilimidazolt. 18.6 g dietilglutakonatot es 0.7 g TBD-t 20 ml acetonitrilben 
40 napon at allni hagyunk. majd beparoljuk. A nyers-termekei lug sosav oldatbol deritjuk. 
kemhatasat ammoniaoldattal pH 8-ra allitjuk, diklormetannal extrahaljuk. a szerves fazist 
szaritjuk, beparoljuk. Kitermeles: 1S.2 g (6S %). 

7. ) I-(FenilmetiI)-5-inetiM//-iniidazol 

2.68 g 6.) pelda szerint kapott termeket. 1.88 g benzilbromidot 5 ml acetonitrilben 
visszacsepego huto alatt ferralunk 3 orat, beparoljuk. 10 ml 2 M-os etanolos NaOEt oldatot 
adunk be. 10' kevertetes utan beparoljuk. hidegen hig sosavval savanvitjuk. eterrel mossuk. A 
vizes fazist szobahofokon deritjuk. ammonia oklarral pH Si-ra allitjuk. hutjuk. szurjuk. vizzel 
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mossuk, kitermeles 1,04. O.p. 107-109,5 °C (hexan-eter). J H NMR(CDCl3): 2.0S (s, 3H), 
5,04 (s, 2H), 6,82 (m, 1H), 6.98-7.10 (m. 2H), 7,22-7,40 (m, 3H). 7.46 (m, JH). 

8. ) l-(2-Cianoetil)-4-fenil-3-metiI- L//-imidnzoikim hromid 

4,61 g 4-fenilimidazolt. 2,6 ml akrilnitrilt es 1 g TBD-P-t szobahofokon kevertetunk 
20 ml acetonitrilben 130 orat, szurjCik, a szurlethez 4,3 ml metiljodidot adunk. 6 orat 
visszacsepego huto alatt forraljuk, lehutjuk, szurjuk, acetonnal mossuk es szaritjuk. 
Kitermeles: 9,0 g (S3 %), o.p. 179,5-180,5 °C (acetonitril). l H NMR(DMSO-d6): 3,27 (t, 
2H), 3,S8 (s, 3H). 4,56 (t, 2H), 7,60 fs. 5H), S.06 (m. IH), 9,34 (m, IH). 

9. ) l-(2-Cianoetil)-3-(3-cianopropil)-4-fenil-i/^-imidazoIium bromid 

1,97 g 1.) pelda szerint eloallitott termeket. 1.48 g 4-bi a 6nibutironitrilt es 0,015 g Nai- 
ot 5 ml nitrometanban visszacsepego huto alart forrakink. lehutjuk, 20 ml eterrel higitjuk, 
sziirjuk, eterrel mossuk es szaritjuk. Kitermeles: 3.21 g (93 °-'o). o.p. 13 1-132 °C (MeCN). l H 
NMR(DMSO-d 6 ): 1,99 (quint 2H, 7,2), 2,58 (t. 2H, J= 6,7), 3,33 (t. 2R ./= 6.2). 4.33 
(t, 2H, ./= 7,2), 4,60 (t, 2R ./= 6,2). 7.60 (s. 5H), S. I 1 (d. IH. ./= 1,5), 9,00 (d. 1 H, ./= 1,5). 

10. ) l-(2-Ciano-l-metiI-etil)-3-(3-cianopropil)-4-inetil- l//-benzimidazoIiiim bromid 

A 3.) pelda termekebol 1,99 g, 1,48 g 4-br6mbutironitrilbol a 9.) pelda szerint eljarva, 
kitermeles 3,26 g (94 %), o.p. 187-1 88 °C (nitromeran). ! H- NMR (DMSO-d {5 ): 1,78 (d, 3H. 
./= 6,6). 2,30 (quint, 2H, ./= 6,5). 2,77 (t, 2H. ./« 6,5k 2.81 (s. 3H). 3,40 (d. 2H. ./= b,U), 
4,74 (t, 2H, ./= 6,5), 5.44 (sext, IH, ./= 6,0). 7.49 (d, IH. ./= 7,0), 7,61 (t. I H, 7,0), 8,07 
(d, ltt> 7.0), 10,13 (s. IH). 

11. ) l-(2-CianoetiI)-4-(3-cianopropil)-l//- 1,,2,4-triazoIium bromid 

1,22 g lW-K2,4-triazol-J-propansavnitrilb6l es 1,48 g 4-brombutironitriIbol a 9.) pom 
szerint eljarva, kitermeles 2.05 g (76 %.). o.p. J 04- 1 05.5 °C. 'H NMR(DMSO-d r >): 2.20 
(quint. 2H), 2.66 (L 2H), 3,2 1 (t, 2H), 4.39 (t, 2H). 4.63 (t. 2H)_ 9,35 (s. IH). 10.28 (s, IH). 

12. ) l-(2-CianoetiI)-3-(fenilmetii)-4-reniI-l/-/-iiuida2oliuin bromid 

I.) pelda termek 1,97 g. benzilbromid 1.71 g 5 ml acetonitrilben visszacsepego huto a- 
latt forralva 50 orat.. lehutve, eterrel higitva szurjuk. Kitermeles: 3,49 g (95%), o.p. 1 73- 1 74 W C 
(acetonitril). j H NMR(DMSO-d ft ): 3,30 (t, 2K ./» 6.1), 4,60 (t. 2H_ 6,1). 5,55 (s, 2H). 
7,05-7,14 (m. 2H). 7.3 1 (m. 3H). 7.50 (m, 5H). 8. 10 (d. IH,.7- 1,3). 9,47 (d, IH../- 1.3). 

13. ) l-(2-Ciano-l-metiI-etil)-3-(feirilinetil)-4-nietil-lJ L /-hen2iiiiid;rz()litiin bromid 

1.99 g 3.) ponr termekebol es 1.71 \i benzilbromidbol a 12.) pom szerint (reakcioido 
20 ora), 3,55 g (96 %). o.p. 214-215 °C (acetonitril). 1 H \'N IR(DMSO-d fl ): 1,85 (d. 3H, 
6,7), 2.49 (s. 3H). 3.50 (d. 2H > 6.2). 5.51 (sext. I H. ./« 0.2), 6.01 (s, 2H). 7.18-7,30 (m. 
2H), 7.55-7.50 (m. 4H). 7.62 (t. IH../-7.8). S.I3(d. I H. ./==■■ 7.8). 10.30 (s. IH). 

14. ) l-(2-Cianoetil)-4-(feni!metil)-I/y-L,2,4-triazolium bromid 
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L22 g li/-l,2,4-triazol-l-propansavnitrilb6I es 1,71 g benzilbromidbol a 12.) pout 
szerint eljarva, kitermeles 2.3S g (SI %), o.p. 166,5-168 e C. ] H NMR(DMSO-d( t ): 3,23 (t, 
2H),4,7I (t, 2H), 5,57 (s. 2H), 7,40-7,54 (m. 5H). 0.43 (s, IH), I0.2S (s. 1H). 

15. ) l-{2-(Etoxikarbonil)etii)-4-(feniimetil)-l//-U2,4-triazolium bromid 

4,23 g 5.) pont termekebol es 4,28 g benzilbromidbol a 12.) pont szerint, kitermeles 
7,2S g (85 %), o.p. 116-117 °C. l H NMR(DMSO-d h ): 1.17 (t, 3H), 3.05 (t, 2H), 4J0 (q, 
2H), 4,67 (t_ 2H), 5,63 (s, 2H). 7.42-7,61 (m. 5H), 0,46 (s, IH), 10,42 (s, IH). 

16. ) l-(2-Ciiino-l-metil-etil)-3-(2-propenil)-4-metil-l/y-benzimidazoliuni bromid 

1,99 g 3.) pont termekebol es 1.3 g allilbromidbol a 12.) pont szerint, kitermeles 2,8Sg 
(90 %), o.p. 180-182 °C (acetonitril). l H NMR(DMSO-d<0: 1.78 (d, 3H, ./- 7,1), 2,74 (s. 
3H), 3,42 (d, 2H, ./« 7,1). 5,01 (m. IH), 5,30-5.54 (m. 2H+IH), 6.16-6,40 (m, IH), 7.47 (d. 
1H,.7= 7,5), 7,61 (t, iH.,/= 7,5), S.07 (d, lH,./= 7,5), 10,06 (s, IH). 

17. ) l-(2-CianoetiI)0-(((((4-metoxiknrboniI)fen^ 
dazolium bromid 

1,97 g I.) pont termeket es 2.72 g 2-br6m-;V-((4-nietoxikarbonil)fenil)acetamidot 10 
ml acetonitrilben visszacsepego hiito alatt forralunk, lehutjuk. acetonnal higitjuk. szurjuk. 
mossuk szaritjuk. Kitermeles: 4.41 g (94 %). o.p. 205-207 C (MeOH). 'H NMR(DMSO- 
d (% ): 3,32 (t, 2H. J= 6.9). 3.82 (s. 3H). 4.68 (r. 3H, ./= 6.9). 5.2S (s, 2H), 7.55-7.60 (m. 5H). 
7,63 (m,2H), 7.94 (m, 2H), S, 1 1 (d, lH,./= 1,2). 9,58 (d. IH.,/= 1,2). 10,84 (s v NH). 

18. ) L-(2-Ciaiio-l-metil-etiI)-3-(((((4-metoxika^ 
-L//-benzimidazolium bromid 

1,99 g 3.) pont termekebol es 2.72 g 2-br6m-A'-((4-nietoxikarbonil)feiiiI)acetatnidbul 
a 17.) pont szerint, 4.4S g (95 %). o.p. 141-143 =C (MeOH). »H NMR(DMSO-d (1 ): L39 (d. 
3R.7- 7,2). 2.67 (s. 3H). 3,43 (d, 2H. 7.2). 3.82 (s. 3H ). 5.4V (sext. IH. 7- 7,2), 5,72 (s, 
2H), 7.48 (d. I K J- 7. 1 ). 7.64 (t. IH, ./ 7.1). 7.76 (nu 2H). 7.9S (in. 2H), 8. 10 (d, IH. .A- 
7.1), 10.05 (s. IH), 1 1,17 (s. NH). 

19. ) l-{2-Cianoetn)-4-(((((4-metoxikarboiiil)fenil)amino)karbonil)n 
triazolium bromid 

1.22 g l//-l,2,4-triazol-l-propansa\nitrilb6l es 2.72 g 2-br6m-/V-((4-metoxikarho- 
nil)fenil)acetamidbol a 17.) pont szerint (I era). 3.66 g (93 °-u). o.p. 227-228 C C (MeOH). ! H 
NMR(DMSO-drj): 3.28 (t, 2H), 3.S4 (s. 3H). 4.83 it. 2H). 5.42 (s, 2H). 7.74 (d, 2H). 7.98 (d. 
2H), 9.30 (s, IH), 10.22 (s. IH), I 1,01 (s. NH). 

20. ) 4-(2-Cianoeril)-l-(((((4-metoxiknrhonil)feiiil)aniiiiu)karbcin 
zolium bromid 

0.30 g 4//-l.2.4-triazol-4-propansn\nitrilbol n.67 g 2-br6m-A'-n4-metONikarho- 
nil)fenil)acetamidbol a 17.) pont szerint. kitermeles 0.4 I g (42 %). o.p. 206-208 *C (MeOH). 
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l ti NMR(DMSO-d fi ): 3.32 (t 2H), 3,84 (s, 3H). 4.73 (t. 2H). 5,59 (s. 2H), 7,74 (d. 2H), 
7,97 (d, 2H). 9.4] (s. IH), 10,34 (s, IH), 1 1:10 (s. NH). 



21. ) 5-Fenil-N-((4-metoxikarbonil)renil)-l//-imidazul-l-acetainid 

2.35 g 17.) pont termeket 5 ml 2M-os metanolos NaOMe oldattal szobahofokon 
kevertetjuk 5 percig, hutjiik, vizes ammonium-klorid oldatial kezeijuk, 2 orat kevertetjuk, 
szurjuk, vizzel, majd hideg acetonnal mossuk es szaritjuk. Kitermeles: 1,61 g (96 %), o.p. 
220-222 C C (metanol/viz). 1 H^1K (DMSO-d 6 ): 3,89 (s. 3H). 4,S2 (s, 2H). 7,18 (d. IH. ./= 
1,1), 7,30-7,45 (m, 5H), 7,51 (m, 2H), 7,67 (d, IH,./- 1,1), 7,99 (m, 2H - NH). 

22. ) 7-MetiI-N-((4-metoxikarboniI)feiiil)-l//-benzimidazoI-l-acetamid 

2.36 g IS.) pont termeket a 21.) pont szerint kezelve; kitermeles 1.57 g (97 %). o.p. 
242-244°C (MeOH/viz). l H NMR (DMSO-dr,): 2,65 (s. 3H), 3.88 fs, 3H). 5,15 (s. 2H), 7,08 
(d,lH,./= 7,4), 7,19 (tJH. 7= 7,4), 7.49-7.6S (m. 2H-HH -HH). 7,96 (m. 2H), 8,61 (s, NH). 

23. ) N-((4-MetoxikarboniI)fenilH//-l,2 f 4-triazol-4-ace.tamid 

1.97 g 19.) pont termeket a 21.) pont szerint kezelve: kitermeles 1.19 g (91 %), o.p. 
2S0-2S2 °C (MeOH). l H NMR(DMSO-d6): 3.82 (s, 3H). 5.07 (s, 2H). 7,72 (d. 2H). 7,95 (d, 
2H), S.49 (s. 2H), 10.74 (s. NH). 

24. ) N-((4-Metoxilwrbonil)re!iiI)-lAr-K2*4-triazul-l-acetaiiiid 

0,4 g 20.) pont termekebol a 21.) pont alapjan: kitermeles 0.22 g (85%). o.p. 2IS-220 
°C (MeOH). l H NMR(DMSO-d r >): 3.83 (s. 3H). 5.19 (s, 2H), 7.72 (d, 2H). 7,95 (d, 2H). 
8,01 (s, lH),8,56(s, IH), 10,76 (s, NH). 

25. ) 5-FeniI-l-metil- 1 W-imidazol 

S g S.) pont termeket S ml 20 %-os natrium-hidroxid oldattal szobahofokon 1 orat 
kevertetjuk, hutjiik, szurjuk. mossuk. szaritjuk. Kitermeles: 3.0 1 g (97 %), o.p. 90. 5-93 "C. 

26. ) 5-Fenil-l-(fenilmetiI)-l//-iinidazol 

1.54 g 12.) pont Termeket a 25.). pont szerint kezeijuk: kitermeles 1.05 g (90 %). o.p. 
1 15-1 17 S C. 'H NMRjCDCIj): 5J5 (s. 2H), 6.96-7.07 (m. 2H), 7.14 (d. IH. 0.9), 7.24- 
7,42 (m, 8H), 7.57. (d. IH. ./= 0.9). 

27. ) l-(Feni]metiI)-7-metiI- l//-benzimidazol 

1.55 g 13.) pont termeket a 25.) pont szerint kezeijuk: 0.9S g (SS ° 0 ). o.p. 159-160 
C. ! H NNIR(CDCk): 2.47 (s. 3H). 5.67 (s. 2H). 6.92-7.05 (m. 3H). 7. IX (r, I H, .A- 8.2). 
7,25-7,39 (m. 3H). 7.70 (d, I H, 8.2). 7.87 (s. IH). 

28. ) 5-Fenil-l/y-iinidazol-L-butansavnitril 

A 9.) pom szerint eljarva kapott reakcioelegyet bcparoljtik. a kvaterner sot 1 0ml 20° o- 
os natron luggal szobahofokon kevertetjuk I orat. etilacetartal exirahaljuk. a szerves ttizist 3 * 
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20 ml IN HCI oldattal extrahaljuL a vizes fazist deritjuk, ammonia oldattal pH 8-9 koze 
allitjuk, 3x20 ml diklormetannal extrahaljuk, a szerves fazist szaritjuk, beparoljuk. Kiter- 
meles: l,96g (03%), o.p. 5S-59 b C. ] H NMR(CDCI;0: l,S8 (quint, 2H,./= 7,0), 2,17 (t, 2H, 
./= 7,0), 4,19 (t, 2H, ./= 6,9), 7,10 (d, IH,./- 1,0), 7.30-7,52 (m, 5H), 7,60 (d, lH,./= 1,0). 

29. ) 7-Metil-l//-benziniidazol-l-butansavnitriI 

A 10.) pont szerint kapott kvaterner sot tartalmazo reakcioelegyet a 28.) pont szerint 
reagaltatva, feldolgozva a kitermeles LS9 g (95 % a 3.) szerinti termekre szamolva). ! H 
NMR(CDC1 3 ): 2,17 (quint, 2H. ./= 6.7), 2.35 (t, 2H, 6.7). 2,68 (s. 3H), 4.49 (t, 2H. 
.7=6,7), 7,03 (d, 1R ./= 8.4), 7,17 (t. 1H. 7= 8,4), 7.65 (d. I.H, 7- S,4), 7.S5 (s. IH). Pikrat 
o.p. 199-201 °C (EtOH). 

30. ) 7-Metil-l-(2-propeni!)-li/-benziniidazoI 

2.56 g 16.) pont szerint izolalt kvaterner sot a 28.) pont szerint reagaltatva, 
feldolgozva. kitermeles 1.24 g (90 %). *H N^YER(CDCW): 2,63 (s. 3H), 4.78-4,99 (m..3H), 
5,17-5,28 (m, 1H), 5,96-6,17 (m, I H), 7,00 (d, IK ./= 7.3). 7,15 (t. IH, ./« 7,3). 7,65 (d, 
I H. .7-7,3), 7,81 (s, IH). 

31. ) 4-(2-Propenil)-4//-K2,4-triazol oxalat 

1,22 g 1 1 ,2,4-triazol- l-propansavnitrilt es 1.3 g allilbromidot 5 ml acetonitrilben 
visszacsepego huto alatt forralunk 10 orat, a reakcioelegyet beparoljuk es 28.) pont szerint 
kezeljiik. A kapott nyers termeket 10 ml acetonban oldjuk. 1.26 g (0.01 mol) oxalsav dihidrat 
3 ml EtOH-val keszi'ilt oldataval kezeljiik, hutji'ik. szurjuk. aceconnal mossuk, szaritjuk. 
Kitermeles: 1,39 g (73%), o.p. 97-99°C. Bazis: f p.;,: 167-1 70°C\ 

32. ) 4-(Fenilmetil)-4//-l,2,4-triazol 

3,40 g 15.) pont termeket 1 g N'aOH 30 ml mernnollal keszi'ilt oldntaban visszacse- 
pego huto alatt forraljuk 0.5 orat. Visszahules utan a reakcioelegyet 8 g szilikagellel kever- 
tetjiik 0,5 orat szobahofokon. szurjuk es beparoljuk. Az nyerstermeket felvesszuk 30 ml 
kloroformban. 5 g szilikagellel es 2 g deritoszennel keverterjiik 0,5 orat, sziirjuk, a sziirleter 
beparoljuk. Kitermeles: 1,46 g (92.%). eter-hexan elegybol atkristalyositva: 1 13-1 14 C C\ 

33. ) 4/7- l,2,4-Triazol-4-bu tans avnitril 

1,69 g 5.) pont termeket es 1.48 g 4-brombutironitrilt 5 ml nitrometanbnn visszacsepe- 
go huto alatt forralunk 22 orat. Beparoljuk. a kvaterner sot a 32.) pont szerint kezeljiik, a 
nyerstermeket 10 ml acetonban oldjuk es 1.26 g (0.01 mol) oxalsav dihidrat 3 ml eranolns 
oldataval kezeljiik, szurjuk, acetonnal mossuk. Kitermeles: 1.45 g (64%). o.p. 93-95 & C 
(aceton). Bazis: "H NMR(CDCh): 2.20 (quint. 2H). 2.43 (t. 2H). 4.2b (r. 2H). 8.25 (s. 2H). 

34. ) l-i\Ietil-I//-iinitlazol 

68.08 g imidazolt. 105 g erilakrilaror. 1.39 g TBD-t 100 ml uceumitrilben I orar 
kevertetjuk. 130 g dimetilszulfatot csepegtetiink be (J. 5 ora alatt. I oran at visszacsepego huto 
alatt forraljuk. A reakcioelegyet beparoljuk. 2lJ0 ml vizben oldjuk. 100 g natrium-hidroxid es 
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100 mi viz elegyevel kezeljuk. Egy orat kevertetjuk szobahofokon. majd 5>:J00 ml 
etilacetattal extrahaljuk. a szerves fazist szaritjuk. beparoljuk, a maradekot desztillaljuk. 
Kitermeles: 72.2 g (SS %). f.p. I95-IQ7 °C. 

35. ) l-(FeiiilnietiI)-i//-benzimid;izol 

1 1,8 g benzimidazolt, 11 g etilakrilatot es 0,14 g TBD-t 30 ml acetonitrilben vissza- 
csepego huto alatt forralunk L orat, majd 13 g benzilkloridot adunk liozza es tovabbi 20 oran 
at forraljuk. Az oldoszert ledesztillaljuk. a parlasi maradekot 50 ml vizben felvesszuk es 10 g 
NaOH es 15 ml viz elegyevel kezeljuk. 1 oran at szobahofokon. majd 2 orat 0-4 c C kozott 
kevertetjuk, a kivalt termeket szurjuk, vizzel mossuk es szaritjuk. Kitermeles: 14.9 g (71 %). 
o.p. 116-ilS°C. 

36. ) L-Etil-5-fenil-l//-iniidazo1 

5 g 4-fenilimidazolt, 3.7 g etilakrilatot es 0. J 4 g TBD-t 20 ml acetonitrilben keverte- 
tiink 1 orat, majd 5.6 g dietilszultatot adunk hozza es visszacsepego huto alatt 20 oran 
keresztul forraljuk, majd beparoljuk. A parlasi maradekot 50 ml vizbe felvesszuk es 3.2 g 
natrium-hidroxiddal kezeljuk szobahofokon. I ora kevertetes utan a reakcioelegyer 2*30 ml 
etilacetattal extrahaljuk. az egyesitett szerves fazist szaritjuk. beparoljuk. Kitermeles: 5,4 g 
(S9%) termek, f.p. 109-1 10 °C (0,4 Hgmm). 

37. ) 5-Fenil-l-(2-propenil)-L/f-imidnzol 

A 36.) peldaval analog modem, 2,88 g 4-fenilimidazolbol, 2,2 g etilakrilatbol, 0.07 g 
TBD-bol es 3,6 g allilbromidbol kiindulva 3J7 g (86%) termeket nyeamk. J H NMR 
(CDCU): 4.52-4.61 (m, 2H). 4,97-5,30 (m. 2H). 5.83-6,05 (m. IH). 7.1 I (d, 1H, 1,1). 
7,34-7,46 (m, 5H). 7.57 (d, IH. 7- 1,1). Pikrato.p. 127-128 "C (etanol). 

38. ) 4-(2-Frbpenil)-4//-l t 2,4-tri»zol oxalat 

3.45 g 1.2.4-triazolt. 4 ml akrilnitrilt es 0.14 g TBD-t 10 ml acetonitrilben kevertetunk 
3 orat, majd hozzaadunk 10 g allilbromidot, 4 oran keresztul visszacsepego hiito alatt forral- 
juk, majd beparoljuk. A parlasi maradekot a 36.) pekU'inal leinak szeriut kezeljuk. u 
nyerstermeket 50 ml acetonban oldjuk es 6.3 g oxalsav dihidrat 15 ml etanollal keszult form 
oldataval kezeljuk. Hutjuk kevertetjuk 4 orat, szurjuk es acetonnal mossuk. Kitermeles: 6.33 g 
(64 %) izomerriszta feher kristalyos termek. o.p. 97-s)0 "C. 

39. ) 4-ButiI-4//-U2,4-triazol oxalat 

6,76 g nyers l//-l.2.4-triazol-l-pmpansav etilesztert 20 ml butilbromidot. 0.30 g natrium- 
jodidot 20 ml nicrometanban visszacsepego huto alatt forralunk 22 orat. Beparoljuk. a 
kvaterner sot 3S.) pent szerint atalnkitva. Kitermeles: 4.9S g (58 %) o.p. 109-1 I I r C. Bazis 
'HNMR(CDCl3): 0.05 (t. 3H), 1.36 (sext. 2H). LbSU (quint. 2H). 4.02 (t. 2H). S.16 (s. 2H). 

40. ) 4-(2-Butil)-4//-L2,4-triazol 



1,22 g nyers I//-1.2,4-triazol- l-propansavnitrilt 5,4 ml 2-brom-butant es 0.15 g 
natrium-jodidot 5 ml nitrometanban visszacsepego hiito alatt forralunk 60 orat. maid 
beparoljuk. A maradekot a 36.) pom szerint kezeljiik, a nyerstermeket oszlopkromatoura- 
fiasan tisztitjuk, aceton:metanol 9:1 (v/v) eleggyel elualva. Kitermeles: 0,5S g (47 %). 
iHNMRCCDCb): 0,83 (t, 1,48 (d_3H), 1.77 (quint, 2H). 4,15 (sext IH). S,l3(s, 2H). 

41. ) t-(FenilnieriI)-l//-imidazoI-5-knrbonsav etileszter 

1,26 g imidazoI-4-karbonsav metilesztert, Ig krotonsavnitrilt es 0,03 g TBD-t vissza- 
csepego huto alatt forralunk I orat, majd 1,71 g benzilbromidot adunk hozza es tovabbi 60 
orat forraljuk, majd beparoljuk. A parlasi maradekot felvesszuk 10 ml 2M-os etanolos Na- 
etilatban, lO'-et szobahofokon, majd 20'-et 60 °C-on kevertetjiik, lehutjuk. 20 ml 10 %-os 
ammoniumklorid oldattal kezeljiik, 20 orat ezen a hofokon kevertetjiik, szurjuk. hideg vizzel 
mossuk, szantjuk. Kitermeles: 1,82 g (79 %). o.p. 64-65 °C. 

42. ) l-Metil-L//-imidazoU5-karbonsav etileszter 

1,26 g imidazol-4-karbonsav metilesztert, Jg krotonsavnitrilt es 0,03 g TBD-t vissza- 
csepego huto alatt forralunk I orat. majd 1,05 ml (L38 g) diinetil-szulfatot adunk hozza, to- 
vabbi 3 orat forraljuk, beparoljuk. A maradekot felvesszuk 10 ml 2M-os etanolos natrium- 
etilat oldatban, 60'-et szobahofokon kevertetjiik, lehutjuk, 20ml I0/'o-os ammonium-klorid ol- 
dattal kezeljiik, 20 orat keveitetjuk, szurjiik. mossuk. Kitermeles: l,05u (75%), o.p. 54-56°C 

43. ) 4-Nitro-l-(3-oxobutil)-L//-imidazoi 

2.26 g 4-nitroimidazolt. 2 ml (1,71 g) metil-vinil ketont es 0,14 g TBD-t 25 ml aceto- 
nitrilben visszacsepego huto alatt forralunk I orat, majd beparoljuk. A parlasi maradekot 10 
nil 10 %-os ammoniumklorid oldattal kezeljiik, hiitjuk. szurjuk. vizzel mossuk. Kitermeles: 
3,41 g (93 %). o.p. 73-74.5 *C (EtOAc). >H NN{R(CDCh): 2.10 (s. 3H). 3,1 1 (t, 2H). 4.22 
(L.2H). 7,83 (d, IH), 8,36 (d, IH). 

44. ) 7//-TeofiIlin-7-propansavnitril 

3,6 g teofillint es 0. 14 g TBD-t 15 ml akrilnitrilben kevertetiink I2U orat. beparoljuk. a 
nyerstermeket a 43.) pont szerint kezeljiik. Kitermeles: 4.43 g (95 %). o.p. 159-161 °(\ 
EtOAc-bol kristalyosirva: o.p. 160-16 1 C C. 

45. ) 3-Fenil-I//-1.2,4-triazoI-i-propansavnirril 

2.90 g 3-fenil-I/y-l.2,4-triazolb6l a 44.) pont szerint: kitermeles 3,65 g (92" o), o.p. 
S6.5-SS°C. "H K^lR(CDCh): 3.04 (t. 2H). 4,45 (t. 2H). 7.37-7.52 (m. 3H). 8.02-8,15 (m. 
2H), 8,20 (s, IH). 

46. ) 3-Fenil-l//-pirnzol-l-propaiis;ivniri il 

2.SS g 3-fenilpirazolbol a 44.) pont szerint: kitermeles 3.43 g (K7°u). o.p. 51-53°C 
feter-hexan). 'H-NMR (CDCh): 3. 00 (t. 2H). 4.42 it. 2H). 6.58 id. IH). 7.50-7.48 <m. 3H), 
7.52 (d. IH). 7.7S (m. 2H). 

47) l//-Benztriazol-l-propansiivnitril es 2//-henzrriiizol-2-propansavuitril 



2,38 g benztriazolbol a 44.) pom szerint eljarva. A nyerstermeket kixmiatografiasan 
tisztftva (eluens kloroform : aceton 05:5), kitermeles 2.26 g (66 %). o.p. 78-80 °C. 



48. ) l-Metii-5-nitro-li/-imidazol 

a) 2,26 g 4-nitroimidazolt 1,6 ml akrilnitrilt es 0,07 g TBD-t 10 ml acetonitrilben 
visszacsepego huto alatt forralunk S orat, 2,1 ml (2,7S g) dimetiiszulfatot adunk hozza, 
tovabbi 3 orat forraljuk. Az etegyet lehutjuk., becsepegteti'ink 3,16 ml (3,37 g) 7-metil-l ,5,7- 
triazabiciklo[4.4.0]dec-5-ent (7-Me-TBD-t). 0.5 orat szobahofokon keveitetjiik, beparoljuk 
szilikagellel toltott oszlopon etilacetat : aceton (2:1) eleggvel elualjuk. Kitermeles: 1,45 g (57 
%), o.p. 52-54 °C. 

b) 1,45 g 4-nitro-l-(3-oxoluitil)-l//-imidazolt es 0.76 ml (1,01 g) dimetiiszulfatot 5 ml 
acetonitrilben forralunk visszacsepego huto alatt 4 orat. Lehutjuk, kevertetes mellett 2,76 g 
poritott kaliumkarbonatot adunk be. Szobahofokon kevertetjtik 10 orat, szurjiik. beparoljuk. 
az a) pontnal leirtak szerint kromatografaljuk. Kitermeles: 0.S7 g (87 %). o.p. 53-55 °C. 

49. ) 7-(3-Oxobutil)-7//-teofillin 

5,4 g teotillint, 2.7 ml (2,3 1 g) metil-vinil-ketunt es 0. 14 g TBD-t 20 ml acetonitrilben 
visszacsepego huto alatt Forralunk 3 orat. Beparoljuk. a maradekot 40 ml 10%-os HCI oldat- 
ban felvesszuk, 60-70°C-on deritjuk. A szuiietet liurjuk, kemhatasat 25 °/u-os ammoniaoldattal 
pH S-ra allitjuk. Kristalyositjuk 0-4 °C-on. szurjiik. mossuk. Kitermeles: 6,31 g (84 %). o.p. 
138,5-140 °C (etilacetat). v 

50. ) 5-Metil-5//-iinidazo[4,5-c]piridin oxalat 

1,19 g 5-azabenzimidazolt. 1 ml (0.S g) akrilnitrilt es 0.014 g TBD-t 5 ml acetonit- 
rilben kevertetunk szobahofokon 0.5 orat. majd 0.75 ml ( 1,7 g) metiljodidot beadva tovabbi 4 
orat kevertetjtik. Beparoljuk. a maradekhoz 5 ml 2u %-os natrium-hidroxid oldarot adva 4 
orat kevenetjuk, telitett so oldatot beadva 5«30 ml diklormetannal extrahaljuk. A szerves 
fazist szaritjuk. deritjuk. beparoljuk. a maradekot 10 ml acetonban oldjuk, 1.26 g oxalsav 5 ml 
forro etanollal keszuit oldataval kezeljiik. hiitjiik. szurjiik. acetonnal mossuk. Kitermeles: 0. C J8 
g (44 %), o.p. 188-190 r C (EtOH). 

51. ) 5-(FeniImetiI)-5//-iniidazo[4,5-c] oxahit 

Az 50.) pout szerint. alkilezoszerkem 1.71 g benzilbromidot alkalmazunk. a kvater- 
nerezesi ido szobahofokon 20 6ra. Kitermeles: I. OS g (33 °u). o.p. 142-143,5 "C (EtOH). 

52. ) p-Metil- l//-imidazol- l-propansavnitril 

13.6 g imidazolt. 18.5 ml (15 g) metakrilnitrilt es 0.3 g TBD-t 30 ml acetonitrilben 
forralunk visszacsepego luiio alatt 100 orat. 24 orankent 5-5 ml metakrilnitrilt adunk az 
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57. ) 4rAcetamino-l-(2-cianoetiI)-3-(fenametiI)-imidazo!ium bromid 

1,78 g (0,01 mol) ^acetaraino-L^-imidazol-l-propaRsa^trilt es 2,56 g (0,015 mol) benzil- 
bromidot 20 ml MeCN-ben visszacsepego huto alatt forralunk 16 orat, majd lehutjuk, a kivalt kristalyos 
termeket szurjuk, acetonnal mossukes szaritjuk. Kitermeles: 3,05 g (87 %), o.p.: 194-196 °C. 

58. ) 3-[iV-aceta-iV-(l-(fenilmetU)-ljff-imidazoI-5-a)]amino-propansavnit^ es 5-acetamino-l- 
(fenilmetity-lff-imidazol 

2 > 4 g ( 6 ,9 mmol) 4-Acetammo-l-(2-cianoetil)-3-(fenilmetn)-imidazolium bromidot es 2,1 ml 
(2,13 g, 14 mmol) diaza-biciklo-undecent (DBU-t) 10 ml MeCN-ben kevertetunk 50°C-on 0,5 orat. Be- 
paroljuk, a parlasi maradekot 15ml 10%-os ammonium-klorid oldattal kezeljuk, 3-szor 20ml diklorme- 
tannal extrahaljuk. A szerves fazist beparoljuk, a maradekot szilikagel oszlopon aceton:metanol 9:1 
eleggyel elualjuk. A kapott elso frakcio a 3-[JV"-acetil-iV"-(l-(fenilmetil)-l^-inudazol-5-U)]animo-propan- 
savnitril: 0,72 g, o.p.: 112-114 °C (EtOAc). *H NMR (DMSO-d 6 ): 1,36 (s, 3H), 2,56-2,72 (m, 2H), 
2,73-2,91 (m, 1H), 4,02-4,22 (m, 1H), 5,08 (m, 2H), 6,94 (s, 1H), 7,19-7,43 (m, 5H), 7,92 (s, 1H). MS 
(Er, 70 eV) (m/z, %): 268 (M" , 3), 226 (8), 186 (27), 91 (100). IR (KBr): 1574, 1671, 2255 cm' 1 . A 
masodik frakcio az 5-acetaimno-l-(fenilmetU)-l^T-imidazol: 0,40 g, o.p.: 149-151 °C (toluokn-butanol 
10:1). J H NMR (DMSO-d 6 ): 1,98 (s, 3H), 5,05 (s, 2H), 6,75 (s, 1H), 7,08-7,20 (m, 2H), 7,26-7,41 (m, 
3H), 7,49 (s, 1H), 9,59 (NH). MS (ET, 70 eV) (m/z, %): 215 (M*, 9), 173 (18), 91 (100). 

59. ) 5-Acetamino-l-(fenilmetiI)-LH-imidazoI 

50 ml 2M-os metanolos MeONa oldathoz (0,1 mol MeONa) keveres mellett 2,96 g (8,5 mmol) 
4-acetaniino-l-(2-cianoetil)-3-(fenilmetU)-imidazolium bromidot adagolunk. Az elegyhez 5 perc mulva 
4,9 g ammonium-kloridot, majd 10 g szilikagelt adunk, 0,5 orat kevertetjuk Szurjiik, a szurletet 
beparoljuk, a maradekot toluol--n-butanol elegybol kristalyositjuk. Kitermeles: 1,20 g (66 %), o.p.: 
150-152 °C. 

60. ) £'-l-(2-cianoetil)-LH r -imidazoI-4-propensav etileszter 

3,32 g (0,02 mol) £-l#-iimdazol-4-propensav etilesztert (urokansav etilesztert), 1,45 ml (1,17 
g, 0,022 mol) akrilnitrilt es 0,14 g (1 mmol) TBD-t 8 ml MeCN-ben kevertetunk szobahofokon 10 orat, 
majd -18 °C-on kristalyositjuk 24 orat, szurjuk. Kitermeles: 4,03 g (92 %), o.p.: 120-121,5 °C 
(EtOH). J H NMR (CDC1 3 ): 1,31 (t, 3H), 2,84 (t, 2H), 4,16-4,33 (m, 4H), 6,57 (d,' 1H, J= 15 Hz),' 7,22 
(m, 1H), 7,55 (d, 1H, J= 15 Hz), 7,59 (m, 1H). MS (EI + , 70 eV) (m/z, %): 219 (M", 27), 174 (100) 
147 (46), 105 (25). 

61. ) 4-Nitro-lif-benzimidazol-l-propansavnitriI 

3,1 g (19 mmol) 4-nitro-benzimidazolt, 20 ml akrilnitrilt, 2,45 g (20 mmol) 4-(dimetilamino)- 
piridint es 0,14 g (1 mmol) TBD-t 10 ml MeCN-ben 70°C-on 6 orat kevertetunk, majd lehutjuk, -18°C- 
on kristalyositjuk, szurjuk. Kitermeles: 3,8 g (88 %), o.p.: 195-196°C (aceton). 'H-NMR (DMSO-d 6 ): 
3,19 (t, 2H), 4,72 (t, 2H), 7,52 (t, 1H), 8,10 (dd, 1H), 8,25 (dd, 1H), 8,63 (s, 1H). MS (EI\ 70 eV) 
(m/z, %): 216 (M, 100), 186 (68), 146 (33), 118 (94). 



62. ) a,4-DimetU-Lff-imidazol-l-propansavnitril osalat 

1,64 g (0,02 mol) 4-metil-imidazolt es 1,45 ml (l,l7g, 0,022 mol) akrilnitrilt 8 ml MeCN-ben 
kever-tetunk 80 °C homersekleten 5 6rat, majd beparoljuk, a parlasi maradekot 5 ml acetonban oldjuk 
es 2,52 g (0,02 mol) oxalsav dihidrat 5 ml EtOH-val keszult forro oldataval kezeljtik. Lehutjiik, a kivalt 
kristalyokat szurjiik, acetonnal mossuk. Kitermeles: 3,11 g (65 %), o.p.: 104-105 5 °C (EtOH) *H 
NMR (DMSO-d 6 ): 1,51 (d, 3H, J= 6,8 Hz), 2,20 (d, 3H, M 0,9 Hz), 3,17 (d, 2H,' J= 6 6 Hz) 4 77 
(sort, 1H, J= 6,7 Hz), 7,38 (m, 1H), 8,51 (d, 1H, 1,5 Hz). MS (ET, 70 eV) (m/z, %): 149 (bazis 
48), 109(100), 81 (43). 

63. ) J?-l-(2-propeniI)-LEf-imidazoI-5-propensav etil&zter 

3,29 g (0,015 mol) £-l-(2-cianoetil)-l J fir-imidazol-4-propensav etUesztert, 1,7 ml (2 43 g 0 02 
mol) allil-bromidot es 0,5 g Nal-ot 20 ml MeCN-ben kevertetunk 50 °C homersekleten 120 orat 
Lehutes utan 10 °C homersekleten beadunk 3 ml (3,04 g, 0,02 mol) diaza-biciklo-undecent (DBU-t) 
majd 25 °C homersekleten kevertetjuk 0,5 orat es beparoljuk. A parlasi maradekot 30 ml 10 %-os 
ammonium-klorid oldattal kezeljuk, majd 3-szor 20 ml diklormetannal extrahaljuk. A szerves fazist 
beparoljuk es a parlasi maradekot egy rovid szilikagel oszlopon acetonnal elualjuk. Kitermeles- 2 75 - 
(89 %), o.p.: 120 °C. " . 

64. ) l-(PivaloiIoxi)metil-5-metiI-Lff-imidazoI 

2,39 g (0,01 mol) a^-Dimem-l^-inudazol-l-propansavnitril oxalatot 10°C homersekleten be- 
adunk 35ml 10%-os ammoniaoldatba keveres mellett, majd a kapott elegyet 3-szor 20ml diklormetannal 
extrahaljuk. A szerves fazist beparoljuk, a parlasi maradekhoz 5 ml MeCN-t, 1,6 ml (1 66 g 0 01 1 mol) 
pivalinsav klormetilesztert es 0,2 g Nal-ot adunk, 25°C homersekleten kevertetjuk 10 napon at majd 15 
ml EtOAc-al higitjuk, hutjiik es szurjiik. A kapott 2,4g imidazohum sot 20ml MeCN-ben oldjuk es 10°C 
homersekleten 1,65ml (l,67g, 0,01 lmol) diaza-biciklo-undecennel (DBU-val) kezeljuk, majd 25°C ho 
mersekleten kevertetjuk 0,5 orat. Beparoljuk, a maradekot 30ml 10%-os ammonium-klorid oldattal ke- 
zeljuk, majd 3-szor 20 ml diklormetannal extrahaljuk. A szerves fazist beparoljuk, a maradekot szilikagel 
oszlopon EtOAc:MeOH eleggyel kromatografaljuk. Kitermeles: 1,02 g (52 %), szintelen olaj »H NMR 
(CDC1 3 ): 1,18 (s, 9H), 2,27 (d, 3H J= 1,0 Hz), 5,80 (s, 2H), 6,78 (m, 1H), 7,61 (m, 1H). MS (Ef 70 
eV) (m/z, %): 196 (M, 7), 95 (20), 94 (28), 57 (100). 

65.) 5-Br6m-l-metil-liT-imidazoI 

2,94 g (0,02 mol) 4-brom-imidazolt 1,79 ml (1,48 g, 0,022 mol) krotonsavnitrilt es 0 14 g (1 
mmol) TBD-t 15 ml acetonitrilben 80 °C-on kevertetjuk 3 orat, beadunk 2,1 ml (2 77g 0 022 mol) 
dimetil-szulfatot, majd tovabbi 3 orat kevertetjuk ezen a hofokon. Lehutjiik 10 °C-ra beadunk 3 3 ml 
(3,34 g, 0,022 mol) DBU-t, 25 °C-on fel orat kevertetjuk, beparoljuk az elegyet. A maradekot 30 ml 10 
%-os Vl zes ammonium-klorid oldattal kezeljuk 3x20 ml diklormetannal extrahaljuk. A szerves fazist 
beparoljuk, a maradekot szilikagelen acetonnal elualjuk. Kitermeles 2,74 g, 85%. Olvadaspont 44-46°C. 



elegyhez. Beparoljuk, kitermeles 27..% g. l H NMR(CDCl3): 1.29 (cL 3H), 3, OS (sext, IH), 
4,13 (d, 2H), 7,05 (s. 1H), 7,56 (s. IH). 

53. ) l-(2-Ftalimidoetil)-lAr-imidazol 

1.36 g imidazole 1,7 ml ("1,32 g) akrilnitrilt es 0,03 g TBD-t 5 ml acetonitrilben 
visszacsepego huto alatt forralunk 0,5 orat. Beadunk 5 J g 2-brometiI-ftalimidet, rovabbi 8 
orat forralva, lehutjuk, 35 ml etert adunk be, 0-5 ~C-on kristalyositjuk, szurjuk. A nyers 
kvaterner sot 200 ml metanolban oldjuk, 2.SS ml (3.06 g) 7-Me-TBD-t adunk hozza, 5 ora 
kevertetjuk, beparoljuk, 20 ml 100 g/l-es ammoniumklorid oldattal kezeljiik, 0-5 c C-on 
kevertetjuk, szurjiik, mossuk es szaritjuk. Kitermeles: 4,30 g (91 %), o.p. 165-167 C C (2- 
propanol). 

54. ) 5-FeniM-metil-l//-pirazol 

L97 g 3-fenil-i#-pirazoI-l-propansavnitrilt. 1.05 ml (1,38 g) dimetilszulfatot 5 ml 
acetonitrilben visszacsepego huto alatt forralunk 15 orat. 10-15 = C-on beadunk 1,58 ml (1.69 
g) 7-Me-TBD-t, kevenetjuk 5 orat, beparoljuk a maradekot 10 ml 100 g/l-es 
ammoniumklorid oldattal kezeljiik. 3* 20 ml kloroformmal extrahaljuk. Az egyesitett szerves 
fazist szaritjuk. deritjuk, beparoljuk. a maradekot (1,37 g) desztillacioval tisztitjuk. kitermeles: 
0,94 g (59 %), fp.,2 1 1 8 °C. 

55. ) 3-Fen il-4-metil-4//- 1 .2,4-triazol 

1,9S g 3-fenil-l//-l,2.4-triazol-l-propansavnitrilt az 54.) pelda szerint kezelunk. a 
nyerstermeket petroleter-etilacetatbol kristalyositjuk. 
Kitermeles: 1,00 g (63%). o.p. 1 I 1-1 13°C. 

56. ) 1,3,9-Trimetil-xantin (izokoffein) 

J. 4 g 7//-teofillin-7-propansavnirrik es 0.7 ml (U.SS g) dimetilszulfatot 5 ml aceto- 
nitrilben visszacsepego huto alatt forralunk 15 orat. 10-15 ~C -on beadunk I ml (1.07 g) 7- 
Me-TBD-t, szobahomersekleten kevertetjuk. beparoljuk. beadunk 5 ml ernnult, 0-5 L C-on 
kevertetjuk. szurjuk. hideg etanol-viz eleggyel mossuk. Kitermeles: 0.91 g (78 %). o.p. 2 l M- 
295°C (EtOH-viz). 



Igenypontok 

I. Eljaras legalabb ket nitrogen atomot tartalmnzo \-alkilezett azolok eloallitasara 
[I. altalanos keplet 

ahol A jelentese — 
D jelentese 




ilietve R 1 . R\ R % jelentese 



H. alkalmankent szubsztitualt d^alkil. 



U, 'V, W, Y,Z jelentese 

n jelentese 
X jelentese 



illetve R 7 jelentese 



(szubsztitualt)tenil, NHCOCwalkil, COOC^alkil 
CH, N, CO, CS, N-C,.*alkil, C-OG-ialkfl, 
C-SCi. 4 a!ki]. C-N(Ci-4aIkil)2 
0, 1 

klor-vagy brom-vagy jod atom, Ci-aalkiiSCh. OSOJl 7 , 
Ci-itluorozottalkil-SCh, (szubsztitualt)fenil-SCK, 
H, alkalmankent szubsztitualt CY K alkil, N-tartalmu heteroaril 

. 



R* jelentese 



-,H, 



Us 



R 4 , R\ R h jelentese 
illetve Q jelentese 



H. alkil. cikloalkil. Q 

CN, COOC^alkiL COC^alkil, CO( szubsztitualt )fenil, 
SO : C|. 4 alkil, SO : (szubsztitualt)fenil 
legalabb ket szubsztitualatlan nitrogen atomot tartalmazo azolok [2. altalanos keplet, ahol A, 
B, D jelentese a fenti] es elektronszivo csopomal szubsztitualt oletinek [3. altalanos keplet; 
R 4 . R\ R ft jelentese a fenti] reakciqjaban (t:zal jelleme:.ve< hogy 

a. ) a reakciot a baziskent es/vagy transzfer reagenskent funkeionalo szubszriruali ainidin 
[4. altalanos keplet, ahol E. J. L jelentese — . H. alifasgyiiru maradek, N-tartalmu alifas gyiiru 
maradek] katalizator jelenieteben jatszatjuk le. 

b. ) a kapott N-monoalkilazol [5. altalanos keplet. ahol A. B, D. R 4 . R\ R ( ' jelentese a 
fenti] alkalmankent alkali-halid katalizator jelenieteben valamely alkilezoszer [6. altalanos 
keplet. ahol X es R 7 jelentese a fenti] reakciqjaban kepzodott kvaterner azolium so [7. 
altalanos keplet. ahol A, B. D. Q. X. R 4 . R\ R". R' jelentese a fenti] a Q-elekrronszivo 
csoportot tartalmazo (szubsztitualt)etil szubsztituenst alkalmasan meuvalasztott bazissal 
szelektiven lehasitjuk. **— 

2. (' H&jaras^z l/a. igenypont szerint- 4i:zal jeltemezve, Iwgy bazikus katalizatorkent 
celszeruen 1 .5.7-triazabiciklo[4.4.0]dec-5-ent vagy 7-metil- L5,7-triazabicikIo[4.4.0]dec-5-eni 
alkalmazunk onmagukban vagy polimer hordozora fdvive. 

.1. Ejjaras^p l/a, 2 igenypont szerint l u:za/ jelh>mezvL\ Iwgy az etilen szarmazekot 
celszeriien mol feleslegben. esetenkent oldoszerkent alkalmazzuk. 

4. Eljanis az l/a, 2, 3 iuenypont szerint a:zul jellemc>:.ve< hogy a termeket az elegy 
beparlasaval vagy vizzeL vizes szervetlen so. celszeriien ammonium-klorid vagy ammonium- 
karbonat oldattal kezelve szuressel izolaljuk. 

5. Eljanis az i -'b iuenypont szerint ciz'.ul jellcuiezvc. hogy a Michael aclcluktot [5. alta- 
lanos keplet] 0,9-10. celszeriien 1-5 ekvivalens alkilezoszerrel. esetenkent izolalas nelkiil. in 
situ reaimltatjuk. 



,iy:Ai'k<lj LUX 

6. Eljaras az 1/b, 5 igenypontok szerint uzStl jellemazve* Iwgy a kepzodott azolium sot 
[7. altalanos keplet] a reakcioelegy beparlasaval. vagy aprotikus oldoszerrel higitva szuressel 
izolaljuk. 

7. Eljaras az 1/b, 5, & igenypontok szerint azzal jdlemezve, Iwgy az azolium sot izolalas 
nelkul vagy. izolalva alkoholos es/vagy vizes oldatban 0-IOtrC-on. 0,95-5 ekvivalens bazissal 
kezeljuk. 

8. Eljaras az 1/b, 5-7 igenypontok szerint azzul jellernezve, hogy a termeket az elegy 
beparlasaval, vagy vizzel. vizes szervetlen so. celszeriien ammonium-klorid vagy ammonium- 
karbonat oldattal kezelve szuressel izolaljuk. 

9. Eljaras az 1/b, 5-8 igenypontok szerint uzzul jellcmezxt\ Iwgy az elegyet bcparolva. a 
maradekot vizzel elkeverve, vizzel nem elegyedo szerves oldoszerrel extrahalva izolaljuk a 
termeket. 

10. Eljaras az 1-9 igenypont szerint azzul jdlemezve* hogy a Michael-addicidt es/vagv 
alkilezest polaros-aprotikus oldoszerben, celszeriien aceronitrilt vagy nitrometant alkalmazva 
0-l50°C-on. celszeriien 20-l20°C-on vezetjiik. 
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Abstract (first publicati on ) : 

^-Mgjmanyj^a^^Q^jalanos kejlitii azolo k e!6all it"isara a~kepletben~ 

A jelentese """ "~ ' 



B jelentese 
D jelentese 



BP jelentese 



R', R 2 , R 3 jelentese H adott esetben szubsztitualt C^alkil, (szubsztitualt) fenil, NHCOC, alkil 
COOC^alkil, U,V,W,Y,Z jelentese CH, N, CO, CS, NC,_ 8 alkil, COC^alkil, CSC^allcil, CN(C,' 
4 alkil),, n jelentese 0,1m X jelentese klor- vagy brom- vagy jodatom, C^alkil SO, OSO R 7 C~ 
4 fl U orozott allcil- S03, (szubsztitualt)fenil-S0 3 , K> jelentese - H adott esetben szubsztitualt C alkil 

CO^^rm^ 1 ' SVrnf SE ; H ' R \^' R6 jelent ' Se H ' aM1 ' cMoaMl > Q. Q jelentese CN, 
( ^2?Jrl a l^^ SQ 2 C,^alldL SO^Cszub^^fenil. 

Az eljaras szerint eljarva a legalabb kit" N-atomot tartalmazo" N-sz^blztitoiialia^""a^oFT2. 
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altalanos keplet) szerves amidin jellegu katalizator (4. altalanos keplet, ahol E. J.L jelentese H 
alifas gyuru maradek, N-tartalmii alifas gyuru maradek), polaros-aprotikus oldoszer(ek)ben 
reagaltatjak, Q elektronszivo csoporttal szubsztitualt etilen szarmazekokkal (3. altalanos keplet), mig 
B) eljaras szerint eljarva az N-monoszubsztitualt-azolt (5. keplet) polaros oldoszerben 
halogenidionos katalizatort beadva, alkilezoszer-rel (6. altalanos keplet) majd bazissal reagaltatva 
kapjak a termeket (1 . altalanos keplet (n=0, R 8 —). 
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Me 




R' R 2 
R 3 



wherein: 

X represents a -C(-O)- -C(=S)~, -S(->0)- or -S(=0) 2 - group; 

R 1 , R 2 f R 3 , and R 4 each independently represents hydrogen or one of various defined substituents or any combination of R\ 
R 2 , R 3 and R 4 together with the atoms to which they are attached form a 5 to 8 membered heterocyclic ring; 

or any combination of R\ R 2 , R 3 , and R 4 together with the carbon atom to which they are attached form a C 3 -C 8 cycloalkyl 
ring; 

B represents a) a -(CH 2 ) m A group wherein m is 0 or 1 and the group A represents a 5- or 6-membered heterocyclic ring, 
which heterocyclic ring may be optionally fused to a benzene ring or to a further 5-, 6- or 7- membered heterocyclic ring 
containing one or more nitrogen atoms, wherein at least one of the said heterocyclic rings may also contain an oxygen or 
sulphur atom, and wherein any of the rings may be optionally substituted with one or more of certain defined substituents, 

b) a ZR 8 group wherein Z is -C(=0)- -C(=0)0- -C(=0)S- -CH 2 0-, -CH 2 OC(=0)- f -C(«S)-, -C(«S)0- ( -CH 2 S- 
-CH 2 OC(=0)C (=0)0- -CH 2 OS0 2 - »NHC(=0)0- -CH 2 OC(=0)NH- or -CH 2 C(=0)0- group and R 8 is hydrogen or one 
of certain defined organic groups. 



(continued overleaf) 



(57) (continued) 

c) a -CH 2 NR 9 R T0 group or a -CONR 9 R 10 group wherein each of R 9 and R 10 is independently hydrogen, -C^-C 6 
alkyl, -C 3 -C 8 cycloalkyi, pyridinyl, a group D or R 9 and R 10 together with the nitrogen atom to which they are 
attached form a 5 to 8 membered nitrogen-containing heterocyclic ring; D being a defined aryl or aralkyl group, 

and their pharmaceutical^ and veterinarily acceptable acid addition salts and hydrates are antagonists of platelet activating 
factor (PAF) and as such are useful in the treatment or amelioration of various diseases or disorders mediated by PAF. 

Precursors of the above compounds have the formulae:- 




II 



wherein L is chloro, bromo, iodo, methanesulphonyloxy, p-toiuenesulphonyloxy or trifiuoromethanesulphonyloxy, 



and 
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lH-2-Methvlimidazor4,5-clpyridmvl derivatives as PAF antagonists 

This invention relates primarily to novel compounds which are antagonists of 
platelet activating factor. 

Platelet Activating Factor (PAF) is a bioactive phospholipid which has been 
identified as l-0-hexadecyl/octadecyl-2-acetyl-^rt-glyceryl-3-phosphoryl choline. 
PAF is released directly from cell membranes and mediates a range of potent and 
specific effects on target cells resulting in a variety of physiological responses 
which include hypotension, thrombocytopenia, bronchoconstriction, circulatory 
shock, and increased vascular permeability (oedema/erythema). It is known that 
these physiological effects occur in many inflammatory and allergic diseases and 
PAF has been found to be involved in a number of such conditions including 
asthma, endotoxin shock, glomerulonephritis, immune regulation, transplant 
rejection, gastric ulceration, psoriasis, embryo implantation and cerebral, 
myocardial and renal ischemia. Thus the compounds of the invention, by virtue 
of their ability to antagonise the actions of PAF, should be of value in the 
treatment of any of the above conditions. 

Compounds that have been disclosed as possessing activity as PAF antagonists 
include compounds which are structurally related to the PAF molecule such as 
glycerol derivatives (EP-A-0238202), and heterocyclic compounds such as 5-oxy 
derivatives of tetrahydrofuran (US-4,888,337) and 2,5-diaryl tetrahydrofurans 
(EP-A-0 144804). Recently a more potent 2,5-diaryl tetrahydrofuran derivative, 
(^•a/75)-2-(3-methoxy-5-methylsulphonyl-4-propoxyphenyI)-5-(3,4,5-trimethoxy- 
phenyl)tetrahydrofuran (L-659,989) has been disclosed (EP-A-0 199324). In our 
International patent application No. WO 91/17157 we disclose a series of y- 
butyrolactol derivatives as PAF antagonists. The compounds of WO 91/17157 
differ from the 5-oxy derivatives of tetrahydofuran described in US-4,888,337 
and from the 2,5-diaryl tetrahydrofurans such as L-659,989, in that they feature 
an appended heterocycle with an unsubstituted sp 2 nitrogen atom. There are a 
number of other PAF antagonists, in addition to those of WO 91/17157, for 
which the presence of a heterocyclic sp 2 nitrogen atom appears to be an 
important requirement for activity (Whittaker, M., Curr. Opin. Thera. Patents 
2(5), 583-623 (1992)). 

For the compounds of the present invention the presence of a heterocyclic group 
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possessing an unsubstituted sp 2 nitrogen atom is also a requirement for PAF 
antagonist activity. However, the present invention provides novel and useful 
substituted phenyl sulphonyl and phenylcarbonyl derivatives and their 
pharmaceutically acceptable acid addition salts, and pharmaceutical uses thereof 
as PAF antagonists. 

According to a first aspect of the invention there is provided a compound of 
general formula I; 



X represents a -C(=0)-, -C(=S)-, -S(->0)- or -S(=0) 2 - group; 

R 1 , R 2 , R3, and R4 each independently represents hydrogen, -C\-C^ alkyl 
optionally substituted by one or more halogen atoms, -C2-C6 alkenyl, -C2-C6 
alkynyl, -(Ci-C 6 alkyl)C0 2 Ci-C 6 alkyl, -(C1 -C 6 alkyl)SCi-C 6 alkyl, -(Ci-C 6 
alkyl)OCi-C 6 alkyl, -(Ci-C 6 alkyl)N(Ci-C 6 alkyl) 2 , -C3-C8 cycloalkyl, -C 4 -C 8 
cycloalkenyl, -(Ci-C 6 alkyl)C3-C8 cycloalkyl, -(Ci-C 6 aIkyl)C4-C8 
cycloalkenyl, -(C1-C6 alkyl)OC3-C8 cycloalkyl, -(C1-C6 alkyl)OC4-C8 
cycloalkenyl, -(Ci-C 6 alkyl)SC3-C8 cycloalkyl, -(Ci-C 6 alkyl)SC4-C8 
cycloalkenyl, a side chain of a naturally occurring amino acid or a group D 
wherein D represents a group: 



wherein n is an integer from 0 to 3, and each of R5 and R6 is independently 
hydrogen, -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, halogen, -CN, -CO2H, 
-CO2C1-C6 alkyl, -CONH2, -CONHC1-C6 alkyl, -CONH(Ci-C6 alkyl)2, -CHO, 
-CH 2 OH, -CF 3 , -OC1-C6 alkyl, -SCi-C 6 alkyl, -SOCi-C 6 alkyl, -S0 2 Ci-C 6 
alkyl, -NH2 or -NHCOMe; 

or any combination of Rl, R2, r3, an d r4 together with the atoms to which they 




I 



wherein: 
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are attached form a 5 to 8 membered heterocyclic ring; 

or any combination of R*, R 2 , R3, and R4 together with the carbon atom to 
which they are attached form a C3-C8 cycloalkyl ring; 

B represents a) a -(CH2)mA group wherein m is an integer from 0 to 1 and the 
group A represents a 5- or 6-membered heterocyclic ring, which heterocyclic 
ring may be optionally fused to a benzene ring or to a further 5-, 6- or 7- 
membered heterocyclic ring containing one or more nitrogen atoms, wherein at 
least one of the said heterocyclic rings may also contain an oxygen or sulphur 
atom, and wherein any of the rings may be optionally substituted with one or 
more substituents selected from hydrogen, halogen, -C1-C4 perfluoroalkyl, 
hydroxyl, carbonyl, thiocarbonyl, carboxyl, -CONH2, a group -D wherein D is 
as defined above, -R7, -OR7, -SR7, -SOR7, -SO2R 7 , -NHR7, -NR7r7, -C02R 7 
or -CONHR7 wherein R7 is -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, -C3- 
C8 cycloalkyl or -C4-C8 cycloalkenyl each of which is optionally substituted with 
one or more substituents selected from halogen, hydroxyl, amino, carboxyl, -C\- 
C4 perfluoroalkyl, -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, -C3-C8 
cycloalkyl, -C4-C8 cycloalkenyl, -OC1-C6 alkyl, -SC1-C6 alkyl, tetrazol-5-yl, a 
group -D wherein D is as defined above or a heteroaryl or heteroarylmethyl 
group; 

b) a ZR8 group wherein Z is -C(=0)-, -C(=0)0-, -C(=0)S-, -CH2O-, 
-CH20C(=0)-, -C(=S)-, -C(=S)0-, -CH2S-, -CH20C(=0)C(=0)0-, -CH2OSO2-, 
-NHC(=0)0-, -CH20C(=0)NH- or -CH2C(=0)0- group and R8 is hydrogen, 
-C1-C18 alkyl, -C2-C18 alkenyl, -C2-CI8 alkynyl, -(C1-C6 alkyl)OCi-C6 alkyl, 
-(Ci-C 6 alkyl)SCi-C6 alkyl, -(Ci-C 6 alkyl)0(Ci -C 6 alkyl)OCi-C6 alkyl, -C3-C8 
cycloalkyl, -C4-C8 cycloalkenyl, a group D as defined above or a group A as 
defined above; 

c) a -CH2NR9R10 group or a -CONR9R10 gr0U p wherein each of R9 and R*0 is 
independently hydrogen, -C1-C6 alkyl, -C3-C8 cycloalkyl, pyridinyl, a group D 
as defined above or R 9 and R 10 together with the nitrogen atom to which they are 
attached form a 5 to 8 membered nitrogen-containing heterocyclic ring; 

or a pharmaceutically or veterinarily acceptable acid addition salt or hydrate 
thereof. 

Hereafter in this specification the term "compound" includes "salt" or "hydrate" 
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unless the context requires otherwise. 

As used herein the term "halogen" or its abbreviation "halo" means fluoro, 
chloro, bromo or iodo. 

As used herein the term "C1-C6 alkyl" refers to straight chain or branched chain 
hydrocarbon groups having from one to six carbon atoms. Illustrative of such 
alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, neopentyl and hexyl. 

As used herein the term "C1-C18 alkyl" refers to straight chain or branched chain 
hydrocarbon groups having from one to eighteen carbon atoms. Illustrative of 
such alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, neopentyl, hexyl, decyl, dodecyl, tridecyl, tetradecyl, 
pentadecyl, hexadecyl, heptadecyl, and octadecyl. From one to six carbon atoms 
may be preferred. 

As used herein the term "C2-C6 alkenyl" refers to straight chain or branched 
chain hydrocarbon groups having from two to six carbon atoms and having in 
addition one double bond, of either E or Z stereochemistry where applicable. This 
term would include for example, vinyl, 1-propenyl, 1- and 2-butenyl and 2- 
methyl-2-propenyl. 

As used herein the term "C2-CI8 alkenyl" refers to straight chain or branched 
chain hydrocarbon groups having from two to eighteen carbon atoms and having 
in addition one or more double bonds, of either E or Z stereochemistry where 
applicable. This term would include for example, vinyl, 1-propenyl, 1- and 2- 
butenyl, 2-methyl-2-propenyl, geranyl, and farnesyl. From two to six carbon 
atoms may be preferred. 

As used herein, the term "C1-C4 perfluoroalkyl" refers to straight chain or 
branched chain groups having from one to four carbon atoms and substituted by 
more than one fluorine atom. This term would include for example, 
trifluoromethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 3,3,3-trifluoro-n-propyl, 
hexafluoro-i-propyl, septafluoro-n-propyl, septafluoro-i-propyl, 4,4,4-trifluoro- 
n-butyl, nonafluoro-n-butyl, nonafluoro-sec-butyl and nonafluoro-i-butyl. 

As used herein the term "OC1-C6 alkyl" refers to straight chain or branched chain 
alkoxy groups having from one to six carbon atoms. Illustrative of such alkoxy 
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groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, 
tert-butoxy, pentoxy, neopentoxy and hexoxy. 

As used herein the term "SC1-C6 alkyl" refers to straight chain or branched chain 
alkylthio groups having from one to six carbon atoms. Illustrative of such alkyl 
groups are methylthio, ethylfhio, propylthio, isopropylthio, butylthio, 
isobutylthio, sec-butylthio, tert-butylthio, pentylthio, neopentylthio and hexylthio. 

As used herein, the term "C3-C8 cycloalkyl" refers to an alicyclic group having 
from 3 to 8 carbon atoms. Illustrative of such cycloalkyl groups are cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl. 

As used herein, the term "C4-C8 cycloalkenyl" refers to an alicyclic group having 
from 4 to 8 carbon atoms and having in addition one or more double bonds. 
Illustrative of such cycloalkenyl groups are cyclopentenyl, cyclohexenyl, 
cycloheptenyl and cyclooctenyl. 

As used herein, the term "side chain of a naturally occurring amino acid" 
includes the side chains of alanine, arginine, asparagine, aspartic acid, cysteine, 
cystine, glutamic acid, glycine, histidine, 5-hydroxylysine, 4-hydroxyproline, 
isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, 
tryptophan, tyrosine, valine, a-aminoadipic acid, oc-amino-n-butyric acid, 3,4- 
dihydroxyphenylalanine, homoserine, oc-methylserine, ornithine, pipecolic acid, 
and thyroxine. The amino acid side chains may be protected; for example the 
carboxyl groups of aspartic acid, glutamic acid and a-aminoadipic acid may be 
esterified (for example as a Ci -C6 alkyl ester), the amino groups of lysine, 
ornithine, 5-hydroxylysine, 4-hydroxyproline may be converted to amides (for 
example as a COC1-C6 alkyl amide) or carbamates (for example as a C(=0)OCl- 
C6 alkyl or C(=0)OCH2Ph carbamate), the hydroxyl groups of 5-hydroxylysine, 
4-hydroxyproline, serine, threonine, tyrosine, 3,4-dihydroxyphenylalanine, 
homoserine, oc-methylserine and thyroxine may be converted to ethers (for 
example a C1-C6 alkyl or a (C1-C6 alkyl)phenyl ether) or esters (for example a 
C(=0)Ci-C6 alkyl ester) and the thiol group of cysteine may be converted to 
thioethers (for example a C1-C6 alkyl thioether) or thioesters (for example a 
C(=0)Cl-C6 alkyl thioester). The stereochemistry at the carbon atom to which 
the amino acid side chain is attached may be either D or L. 

As used herein, the term "5- or 6-membered heterocyclic ring" refers to such 
rings having from 5 to 6 atoms in the ring wherein the heteroatom(s) may be 
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one or more nitrogen, oxygen or sulphur atoms. For example heterocycles 
containing nitrogen, oxygen, or sulphur alone or containing two nitrogen atoms, 
a nitrogen and an oxygen atom, a nitrogen and a sulphur atom, two nitrogen 
atoms and an oxygen atom, two nitrogen atoms and a sulphur atom, three 
nitrogen atoms or four nitrogen atoms. 

As used herein, the term "nitrogen-containing heterocyclic ring" refers to an 
aromatic or alicyclic ring comprising one or more nitrogen atoms and optionally 
one or more other heteroatoms. Illustrative of such rings are pyrrolidine, 
piperidine, hexamethyleneimine, heptamethylenimine, morpholine and piperazine. 

In compounds of this invention, the presence of several asymmetric carbon atoms 
gives rise to diastereoisomers, each of which consists of two enantiomers, with the 
appropriate R or S stereochemistry at each chiral center. The invention is 
understood to include all such diastereoisomers, their optically active enantiomers 
and mixtures thereof. 

The term "pharmaceutically or veterinarily acceptable acid addition salt" refers to 
a salt prepared by contacting a compound of formula (I) with an acid whose anion 
is generally considered suitable for human or animal consumption. 

Examples of pharmaceutically and/or veterinarily acceptable acid addition salts 
include the hydrochloride, sulphate, phosphate, acetate, propionate, lactate, 
maleate, succinate and tartrate salts. 

It is considered that the main structural feature of compounds of general 
formula I that is particularly significant in providing their PAF antagonist 
activity, is the subunit (i); 




There may be considerable variation of the substituent groups R 1 , R2, r3, r4 
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and B without loss of such activity. Any of the the wide range of substituents 
Rl, R.2, r3 9 r4 an d b defined above may be used with retention of PAF 
antagonist activity. However, the preferred substituent for the group R3 is the 
side chain of the amino acid L-leucine (i.e. sec-butyl) and for the group R4 is a 
hydrogen atom. 

The lH-2-methylimidazo[4,5-c]pyridinyl group of the subunit is an important 
requirement for PAF antagonist activity. However, it is expected that PAF 
antagonist activity may be found in compounds analogous to those of general 
formula I above, wherein the lH-2-methylimidazo[4,5-c]pyridinyl group is 
replaced by a different sp 2 nitrogen heterocycle. The variety of sp 2 nitrogen 
heterocycles that could provide PAF antagonist activity include those disclosed in 
our patent application WO 91/17157 and those recently described by Whittaker 
(Whittaker, M., Curr. Opin, Thera. Patents 2(5), 583-623 (1992)) and Cooper 
(Cooper, K„ et a/., J. Med. Chem. 35(17), 3115-3129 (1992)). The exact nature 
of the interaction of the sp 2 nitrogen heterocycle and the receptor has not been 
determined, but it would appear that it is important for the heterocycle to possess 
at least one unsubstituted sp 2 nitrogen atom within the heterocyclic ring. 

Although in this application the only substituents claimed for the subunit (i) are 
Rl, R2, r3 5 r4 an d b it is understood that the introduction of further 
substituents on the 2-methylimidazo[4,5-c]pyridinyl group, the benzylic carbon 
atom and/or the 1,4-disubstituted phenyl ring of subunit (i) will lead to 
compounds that retain PAF antagonist activity. 

Preferred compounds include those in which, independently or in any compatible 
combination; 

X represents a -C(=0)- group or a -S(=0)2- group; 

Rl represents a hydrogen atom, a -Cj-Cg alkyl (for example methyl or ethyl) 
group, a -C2-C6 alkenyl (for example allyl) group or a -(Ci-Cg 
alkyl)C02Ci-Cg alkyl (for example ethoxycarbonylmethyl) group; 

R2 represents a hydrogen atom or a -C1-C6 alkyl (for example methyl or ethyl) 
group; 

R3 represents a side chain of a naturally occurring amino acid (for example the 
side chain of leucine or isoleucine), a -(C1-C6 alkyl)C3-C8 cycloalkyl (for 
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example cyclopropylmethyl or cyclopentyl methyl) group or a group D; 

R4 represents a hydrogen atom; 

in the group D, n represents an integer of 1; 

R5 represents a hydrogen atom or a halogen (for example fluorine) atom; 
R6 represents a hydrogen atom; 

B represents a -(CH2) m A group, a ZR8 or a -CONR9r10 group; 
m represents an integer of 0; 

A represents a furanyl (for example furan-2-yl) group, an oxadiazolyl (for 
example l,2,4-oxadiazol-5-yl) group, a benzthiazolyl (for example benzothiazol- 
2-yl) group or a thienyl (for example thien-2-yl) group; 

Z represents a -C(=0)0- group, a -CH2O- group, a -CH20C(=0)- group or a 
-CH20C(=0)NH- group; 

R? represents a -C1-C6 alkyl (for example ethyl) group; 

R 8 represents a -C1-C18 alkyl (for example methyl, ethyl, i-propyl or hexadecyl) 
group; 

R 9 represents a pyridinyl (for example 2-pyridinyl) group; 

RlO 

represents a hydrogen atom. 
Particularly preferred compounds include: 

1 . Ethyl 3-(4-(lH-2-methyIimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2- 
(2-methylpropyl)propanoate , 

2. l-Ethoxy-2-(2-methylpropyl)-3-(4-(lH-2-methylimidazo[4,5-c]pyridinyl- 
methyl)phenylsulphonyl)propane, 

3. l-Ethoxy-2-(2-methylpropyl)-3-(4-(lH-2-methylimidazo[4,5-c]pyridinyl- 
methyl)phenylsulphonyl)butane, 

4. l-Ethoxy-2-benzyl-3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)pentane, 

5. l-Methyl-l-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenyl- 



9 



sulphonyl)-2-(2-methylpropyl)-2-(furan-2-yl)-4-methylpentane, 

6. 3-Acetoxy-5-methyl-2-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)hexane, 

7. 3-Ethylcarbamoyl-5-methyl-3-(4-(lH-2-methylimidazo[4,5-c]-pyridinyl- 
methyl)phenylsulphonyl)hexane, 

8. Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylcarbonyl)-2- 
(2-methylpropyl)butanoate, 

9. l<4<lH-2-MethyIimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2- 
methylpropyl)-2-(3-ethyl-l,2,4-oxadiazol-5-yl)-4-methylpentane, 

10. Ethyl 3-(4-(lH-2-methylimidazo[4 9 5-c]pyridinylmethyl)phenylsulphonyl)-4- 
benzthiazol-2-yl-5-methylhexanoate, 

1 1 . l-Heptadecanoyl-2-(2-cyclopentylmethyl)-3-(4-(lH-2-methylimidazo[4,5-c]- 
pyridinylmethyl)phenylsulphonyl)-3-methylbutane, 

12. N-2-Pyridinyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenyl- 
sulphonyl)-2-( 1 -methy lpropyl)propionamide, 

13. i-Propyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)- 
2-(cyclopropylmethyl)hex-5-enoate, 

14. l-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2- 
thienyl)-3-(4-fluorophenyl)ethane, 

15. Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2- 
(2-methylpropyl)butanoate. 

Compounds of general formula I may be prepared by any suitable method known 
in the art and/or by the following process, which itself forms part of the 
invention. 

According to a second aspect of the invention, there is provided a process for 
preparing a compound of general formula I as defined above, the process 
comprising: 

(a) treating 2-methylimidazo[4,5-c]pyridine with a suitable base (e.g. sodium 
hydride, potassium hydride or sodium bis(trimethylsilyl)amide), followed by a 
benzyl derivative of general formula II 
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wherein Rl, R2, r3, r4, x and B are as defined in general formula I, and L is 
chloro, bromo, iodo, methanesulphonyloxy, p-toluenesulphonyloxy or 
trifluoromethanesulphonyloxy; or 

(b) treating a diamino derivative represented by general formula HI 




wherein Rl, R2 r3, r4 X and B are as defined in general formula I, with acetic 
acid or a suitable derivative thereof; or 

(c) treating an amido or sulphonamido derivative represented by general formula 
IV 




Me 
I 

K ^OMe IV 



wherein X is as defined in general formula I, with a compound of general 
formula V 
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i 1 . R 2 
''j^R 4 



R\ R 2 
M 



R 3 V 

wherein Rl, R2, r3, r4 an d b are as defined in general formula I, and M is 
MgBr or Li; or 

(d) optionally after step (a), step (b) or step (c) converting, in one or a plurality 
of steps, a compound of general formula I into another compound of general 
formula I. 

The reaction of step (a) can for preference be conducted in an aprotic solvent 
(e.g. tetrahydrofuran, N,N-dimethylformamide or acetonitrile) to yield 
compounds of general formula I. The reaction can yield an isomeric mixture, 
which is separated by chromatography to yield compounds of general formula I. 

In step (b), derivatives of acetic acid, which are suitable substrates for the 
reaction include acetyl halides of general formula VI 

MeC02Hal VI 

wherein Hal is fluoride, chloride, bromide or iodide; trialkylorthoesters of 
general formula VII 

OR 11 
Me — |— OR 11 

OR 11 VII 

wherein RH is -C\-C6 alkyl; imino ether salts of general formula VIII 



NH 

o 

Me'^^OR 11 



HHal VIII 



wherein R*l is -C1-C6 alkyl and Hal is fluoride, chloride, bromide, or iodide, or 
acetic anhydride. Acetyl halides of general formula VI, trialkylorthoesters of 
general formula VII and imino ether salts of general formula VIII are available 
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in the art or can be prepared by methods analogous to those known in the art 

The reaction of step (c) can for preference be conducted in an aprotic solvent 
(e.g. tetrahydrofuran) to yield compounds of general formula I. 

By means of step (d) certain compounds of general formula I may be converted 
into another compound of general formula I; by 

(i) treating a compound of general formula I wherein R* represents a hydrogen 
atom with a base, such as lithium diisopropylamide, in an aprotic solvent (e.g. 
tetrahydrofuran or diethyl ether) followed by an electrophile of the general 
formula IX 

LRl IX 

wherein Rl is -Ci-C 6 alkyl, -C 3 -C 6 alkenyl, -C0 2 Ci-C 6 alkyl, -SCi-C 6 alkyl, 
-(Ci-C 6 alkyl)C0 2 Ci-C 6 alkyl, -(Ci-C 6 alkyl)SCi-C 6 alkyl, -(Ci-C 6 
alkyl)OCi-C6 alkyl and L is chloro, bromo, iodo, methanesulphonyloxy, p- 
toluenesulphonyloxy or trifluoro-methanesulphonyloxy. Electrophiles of the 
general formula IX are available in the art or can be prepared by methods 
analogous to those known in the art, or: 

(ii) by means of step (d) compounds of general formula I wherein B is a 
-CO2NR9R10 group wherein R9 and RlO are as defined in general formula I, 
may be prepared by the following methods; 

(a) by treatment of a compound of general formula I wherein B is a -CO2R 8 
group wherein R 8 is a benzyl group with hydrogen in the presence of a noble 
metal catalyst (eg 10% palladium on charcoal) to give a carboxylic acid which is 
then treated with an amine of general formula HNR9R10 j n t h e presence of a 
coupling reagent (e.g. 1,3-dicyclohexylcarbodiimide); or 

(b) by treatment of a compound of general formula I wherein B is a -CO2R 8 
group wherein R 8 is a lower alkyl with a dimethylaluminium amide of general 
formula X 



(Me)2AlNR9RlO X 
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wherein R9 and RlO are as defined in general formula I, which is prepared in situ 
from trimethylaluminium and an amine of general formula HNR9r10; or 

(iii) also by means of step (d) certain compounds of general formula I wherein B 
is a ZR 8 group wherein Z is -CH2O- and R 8 is hydrogen may be prepared by 
treatment of a compound of general formula I wherein B is a ZR 8 group wherein 
Z is -C(=0)0- and R 8 is other than hydrogen with a suitable reducing agent (e.g. 
lithium aluminium hydride); or 

(iv) also by means of step (d) certain compounds of general formula I wherein B 
is a ZR 8 group wherein Z is -CH2O- and R 8 is other than hydrogen may be 
prepared by treatment of a compound of general formula I wherein B is a ZR 8 
group wherein Z is -CH2O- and R 8 is hydrogen with a suitable base in an aprotic 
solvent followed by an electrophile of general formula XI 

LR 8 XI 

wherein R 8 is -Cl-Cl8 alkyl, -C3-C18 alkenyl, -C3-C18 alkynyl, -(C1-C6 
alkyl)OCi-C6 alkyl, -(C1-C6 alkyl)SCi-C6 alkyl, -(C1-C6 alkyl)0(Ci-C6 
alkyl)OCi-C6 alkyl, -C3-C8 cycloalkyl, -C4-C8 cycloalkenyl, or a group D 
wherein n is an integer from 1 to 3 and L is chloro, bromo, iodo, 
methanesulphonyloxy, p-toluenesulphonyloxy or trifluoromethanesulphonyloxy. 
Electrophiles of the general formula XI are available in the art or can be 
prepared by methods analogous to those known in the art; or 

(v) also by means of step (d) certain compounds of general formula I wherein B 
is a ZR 8 group wherein Z is -CH20C(=0)- and R 8 is other than hydrogen may 
be prepared by treatment of a compound of general formula I wherein B is a ZR 8 
group wherein Z is -CH2O- and R 8 is hydrogen with a suitable carboxylic acid 
derivative of general formula XII 

R 8 C(=0)Q XII 

wherein Q is a hydrogen, halide or a -(0=)CR 8 group. The conditions for this 
reaction will depend on the nature of the group Q and will be apparent to one 
skilled in the art. Carboxylic acids of the general formula XII are available in the 
art or can be prepared by methods analogous to those known in the art; or 
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(vi) also by means of step (d) certain compounds of general formula I wherein B 
is a ZR8 group wherein Z is -CH20C(=0)NH- and R.8 is other than hydrogen 
may be prepared by treatment of a compound of general formula I wherein B is a 
ZR8 group wherein Z is -CH2O- and R8 is hydrogen with an isocyanate of 
general formula XIII 

r8_n=C=0 XIII 



wherein R8 is as defined in general fromula I. Isocyanates of the general formula 
Xin are available in the art or can be prepared by methods analogous to those 
known in the art; or 

(vii) also by means of step (d) certain compounds of general formula I wherein B 
is a l,2,4-oxadiazol-5-yl group may be prepared by treatment of a compound of 
general formula I wherein B is a -CO2H group with pentafluorophenol and a 
coupling agent such as N-(3-dimethylaminopropyl)-N*-ethylcarodiimide in a 
solvent such as dichloromethane. The resulting pentafluorophenyl ester is treated 
with an amide oxime of general formula XIV 



HO^ 

N 

X 



H 2 N 



XIV 



wherein R? is as defined in general formula I in a suitable aprotic solvent (e.g. 
chloroform), followed by cyclisation under Dean-Stark conditions in suitable 
solvent (e.g. xylene, toluene, benzene or ethyl acetate). The cyclisation may be 
aided by the addition of activated molecular sieves. Amide oximes of general 
formula XIV are known in the art or may be prepared by methods analogous to 
those known in the art; or 

(viii) also by means of step (d) certain compounds of general formula I wherein 
X is a sulphone group may be prepared by treating a compound of general 
formula I, wherein Rl, r2 r3, r4 an d B are as defined in general formula I and 
X represents -S-, with a suitable oxidising agent (for example 
metachloroperbenxoic acid); or 

(ix) also by means of step (d) certain compounds of general formula I wherein X 
is a thiocarbonyl group may be prepared by treating a compound of general 
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formula I, wherein Rl, R 2 , R3, r4 and B are as defined in general formula I and 
X represents a -(C=0)- group, with 2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4- 
diphosphetane-2,4-disulphide. 

Benzyl derivatives of general formula II may be prepared by treatment of a 
compound of general formula XV 



wherein Rl, R2, r3 } r4 5 x and B are as defined in general formula I, with 
thionylchloride. 

In a second method, benzyl derivatives of general formula II wherein Rl, R 2 , r3 5 
R 4 , X and B are as defined in general formula I, may also be prepared by 
treatment of a compound of general formula XVI 



wherein Rl, R 2 , r3, r4, x and B are as defined in general formula I, with a 
compound of general formula XVII 




XV 




XVI 




N-Hal 



XVII 



wherein Hal is fluoride, chloride, bromide or iodide, in the presence of a suitable 
radical initiator (e.g. 2,2'-azobis(2-methylpropionitrile)) in a suitable solvent 
(e.g. benzene or carbon tetrachloride). Compounds of general formula XVII are 
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available in the art. 

Compounds of general formula XV wherein Rl, R 2 , R3, R4, X and B are as 
defined in general formula I, may be prepared by the reduction of a compound of 
general formula XVIII 



O 




R 9 XVIII 

wherein Rl, R 2 , R3, r4 } x and B are as defined in general formula I, with a 
reducing agent such as lithium aluminium hydride 

Compounds of general formula XVIII may be prepared by treating an acetal 
derivative represented by general formula XIX 




wherein Rl, R 2 R3, r4 ? x and B are as defined in general formula I and t is an 
integer of 0 or 1, with a suitable acid (for example hydrochloric acid), in a 
suitable solvent, such as acetone. 

Compounds of general formula XIX may be prepared by treating a haloarenyl 
derivative represented by general formula XX 




XX 
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wherein Hal is fluoride, chloride, bromide or iodide, with a suitable metallating 
agent (for example t-butyl lithium), followed by a compound of general formula 
XXI 

MeO ri r 2 



R 3 XXI 

wherein Rl, R2, r3, r4, x and B are as defined in general formula I. 
Compounds of general formula XX are acetals of commercially available p- 
halobenzaldehydes . 

Compounds of general formula XXI may be prepared by treating a carboxylic or 
sulphonic acid derivative represented by general formula XXII 




XXII 

wherein Rl, R2, r3 s r4 ) x and B are as defined in general formula I, with a 
suitable activating agent (e.g. thionyl chloride), followed by a N,0- 
dimethylhydroxylamine hydrochloride in the presence of suitable base such as 
triethylamine. 

Compounds of general formula XXII may be prepared by treating a carboxylic 
or sulphonic acid derivative represented by general formula XXIII 

R\ R 2 

y 

HOX^H XXIII 

wherein Rl, R2 and X are as defined in general formula I, with a strong base 
(e.g. n-butyllithium), followed by a compound of general formula XXIV 

V 

R 3 R 4 XXIV 



wherein R3, r4 and B are as defined in general formula I. Compounds of 
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general formulae XXIII and XXIV are available in the art or may be prepared by 
methods known to those skilled in the art. 

Compounds of general formula XVI may be prepared by treating a Grignard 
reagent represented by general formula XXV 



MgHal XXV 

wherein Hal is fluoride, chloride, bromide or iodide with a compound of general 
formula XXI wherein Rl, r2, r3 5 r4 ? x and B are as defined in general 
formula I. Compounds of general formula XXV may be prepared from p- 
halotoluene and magnesium. 

In a second method, compounds of general formula XVI may be prepared by 
treating a sulphonamide or carboxamide derivative of general formula XXVI 

Me 
I 

X^OMe XXVI 

wherein X is as defined in general formula I, with a suitable metallo derivative of 
general formula V, wherein Rl, R2, r3, r4 an d b are as defined in general 
formula I, and M is MgBr or Li, in an aprotic solvent (e.g. tetrahydrofuran). 

Compounds of general formula XVI wherein X is a sulphone group may be 
prepared by treating an aryl thio derivative represented by general formula XVI, 
wherein Rl, R2, r3 s r4 an( j b are as defined in general formula I and X 
represents -S-, with a suitable oxidising agent (for example metachloroperbenxoic 
acid). 

(Compounds of general formula XVI wherein X is a thiocarbonyl group may be 
prepared by treating a carbonyl compound of general formula XVI, wherein Rl, 
R 2 , R3, r4 an( j b are as defined in general formula I and X represents a -(C=0)- 
group, with 2,4-bis(4-methoxyphenyl)-l ,3-dithia-2,4-diphosphetane-2,4- 
disulphide. 





19 



Compounds of general formula XVI, wherein Rl, R 2 , r3 ? r4 are as defined in 
general formula I, X represents -S- and B represents a -CO2R8 group wherein 
R8 is as defined in general formula I but is other than hydrogen, may be prepared 
by treating 4-methylthiophenol with a suitable base (e.g. sodium hydride), 
followed by a a,P-unsuturated compound of general formula XXVII 

R\ B 

R 2 R 3 XXVII 

wherein Rl, R 2 , R3 and B are as defined in general formula I and B represents a 
-CO2R 8 group wherein R8 is as defined in general formula I but is other than 
hydrogen, in a suitable aprotic solvent (e.g. tetrahydrofuran). Compounds of 
general formula XXVII are available in the art. 

Compounds of general formula XVI wherein X represents a carbonyl group may 
be prepared by treating a dithiane derivative represented by general formula 
XXVIII 




xxvin 



wherein Rl, R2, r3, r4 an d B are as defined in general formula I, with a suitable 
oxidant (e.g. mercury(II)). 

Compounds of general formula XXVIII, wherein B represents a -CO2R 8 group 
wherein R8 is as defined in general formula I but is other than hydrogen, may be 
prepared by treating a dithiane derivative represented by formula XXIX 




with a suitable base (for example n-butyl lithium), followed by a compound of 
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general formula XXVII wherein B represents a -CO2R.8 group wherein R.8 is as 
defined in general formula I but is other than hydrogen. Compounds of formula 
XXIX is available in the art. 

Compounds of general formula XVI wherein Rl is a hydrogen atom and B is a 
-CO2H group may be prepared by the decarboxylation of a compound of general 
formula XVI, wherein R 2 , R3 and R 4 are as defined in general formula I, Rl is a 
-CO2H group and B is a -CO2H group by heating in the presence of an acid or 
base catalyst. 

Compounds of general formula XVI wherein Rl is a hydrogen atom and B is a 
-CO2C1-CI8 alkyl group may be prepared by the esterification of a compound of 
general formula XVI, wherein R 2 , r3 an d R4 are as defined in general formula 
I, Rl is a hydrogen atom and B is a -CO2H group with the appropriate alcohol. 
The reaction may be catalysed by an acid catalysed or may be conducted by 
formation of an intermediate activated ester. 

Compounds of general formula XVI wherein Rl is a -CO2H group and B is a 
-CO2H group may be prepared by the acid or base catalysed hydrolysis of a 
compound of general formula XVI, wherein R 2 , R3 and R 4 are as defined in 
general formula I, Rl is a -CO2C1-C6 alkyl group and B is a -CO2C1-C6 alkyl 
group. 

In another method, compounds of general formula XV may be prepared by 
treating a compound represented by general formula XXX 




XXX 



wherein Rl is a -CO2C1-C6 alkyl group and R 2 and X are as defined in general 
formula I with a suitable base (e.g. potassium t-butoxide) in an aprotic solvent 
(e.g. N,N-dimethylformamide) followed by a compound of general formula 
XXIV. 

Compounds of general formula XXX may be prepared by treating a compound of 
general formula XXXI 




XXXI 



wherein X and R.2 is as defined in general formula I with a suitable base (e.g. 
lithium diisopropyl amide) in an aprotic solvent (e.g. tetrahydrofuran) followed 
by a compound of general forumla XXXII 



wherein R 1 is a -CO2C1-C6 alkyl group. Compounds of general formula XXXI 
and of general formula XXXII are available in the art or may be prepared by 
methods known to those skilled in the art. 

Compounds of general formula III may be prepared by treating a nitro derivative 
represented by general formula XXXIII 



wherein R.1, R 2 , R 3 , R 4 , X and B are as defined in general formula I, with a 
suitable reducing agent (for example hydrogen), in the presence of a catalyst such 
as palladium or platinum. 

Substituted 1,2-nitroamines of general formula XXXIII may be prepared by a 
number of methods. The first of these methods involves the treatment of a nitro 
compound of general formula XXXIV 




R 



XXXII 




xxxm 




G 



XXXIV 
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wherein G is halo or C\-C§ alkoxy; is treated with an amino compound of 
general formula XXXV 



wherein R 1 , R 2 , R3, r4, x and B are as defined in general formula I. Nitro 
compounds of general formula XXXIV are available in the art or can be 
prepared by methods analogous to those known in the art. Amino compounds of 
general formula XXXV can be prepared by treatment of a compound of general 
formula II with hexamethylenetetramine followed by treatment with ethanolic 
hydrochloric acid or by sequential treatment of a compound of general formula 
II with sodium azide followed by triphenylphosphine in 'wet' tetrahydrofuran or 
by hydrogenation over a suitable catalyst. 

Compounds of general formula IV may be prepared by treating 2- 
methylimidazo[4,5-c]pyridine with a suitable base (e.g. sodium hydride, 
potassium hydride or sodium bis(trimethylsilyl)amide), followed by a compound 
of general formula XXXVI 



wherein X is as defined in general formula I and L is chloro, bromo, iodo, 
methanesulphonyloxy, p-toluenesulphonyloxy or trifluoromethanesulphonyloxy. 



H 2 N 




XXXV 




In a second procedure, compounds of general formula IV may be prepared by 
treatment of a diamino derivative represented by general formula XXXVII 
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NH 2 



N 



NH 




X 



OMe 



xxxvn 



wherein X is as defined in general formula I, with acetic acid, acetic anhydride, 
an acetyl halide of general formula VI, a trialkylorthoester of general formula 
VII or an imino ether salt of general formula VIII acid. 

Compounds of general formula XXXVI may be prepared by treating an amide or 
sulphonamide derivative represented by general formula XXVI, wherein X is as 
defined in general formula I, with a suitable halogenating agent, for example a 
compound of general formula XVII wherein Hal is fluoride, chloride, bromide or 
iodide in the presence of a suitable radical initiator (e.g. 2,2'-azobis(2- 
methylpropionitrile)) in a suitable solvent (e.g. benzene or carbon tetrachloride). 

Compounds of general formula XXVI may be prepared by treating p- 
toluenecarbonyl chloride or p-toluenesulphonyl chloride with N,0- 
dimethylhydroxylamine in the presence of a suitable base (e.g. triethylamine). 

Compounds of general formula XXXVII may be prepared by treating a nitro 
derivative represented by general formula XXXIV with a compound of general 
formula XXXVHI 



wherein X is as defined in general formula I. 

Amino compounds of general formula XXXVIII can be prepared by treatment of 
a compound of general formula XXXVI with hexamethylenetetramine followed 
by treatment with ethanolic hydrochloric acid or by sequential treatment of a 
compound of general formula XXXVI with sodium azide followed by 



H 2 N 




x 



OMe xxxvni 
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triphenylphosphine in wet tetrahydrofuran or by hydrogenation over a suitable 
catalyst. 

Compounds of general formula V may be prepared by treating a halo derivative 
represented by general formula XXXIX 



wherein Rl, R 2 , R3, r4 an d b are as defined in general formula I, with a suitable 
metal (e.g. lithium or magnesium) or with an alkyl lithium. Compounds of 
general formula XXXIX are available in the art or may be prepared by methods 
known to those skilled in the art. 

The appropriate solvents employed in the above reactions are solvents wherein 
the reactants are soluble but do not react with the reactants. The preferred 
solvents vary from reaction to reaction and are readily ascertained by one of 
ordinary skill in the art. 

Compounds of general formulae II, in, and IV are valuable intermediates in the 
preparation of compounds of general formula I, as are other novel compounds 
specifically or generically disclosed herein. According to a third aspect of the 
invention, there is therefore provided a compound of general formula II. 
According to a fourth aspect of the invention, there is provided a compound of 
general formula III. According to a fifth aspect of the invention, there is 
provided a compound of general formula IV. 

This invention also relates to a method of treatment for patients (or animals 
including mammalian animals raised in the dairy, meat, or fur trades or as pets) 
suffering from disorders or diseases which can be attributed to PAF as previously 
described, and more specifically, a method of treatment involving the 
administration of PAF antagonists of general formula I as the active ingredient. 
In addition to the treatment of warm blooded animals such as mice, rats, horses, 
cattle, pigs, sheep, dogs, cats, etc., the compounds of the invention are effective in 
the treatment of humans. 




Rl R 2 



XXXIX 



According to a sixth aspect of the invention there is provided a compound of 
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general formula I for use in human or veterinary medicine particularly in the 
management of diseases mediated by PAF; compounds of general formula I can 
be used among other things to reduce inflammation and pain, to correct 
respiratory, cardiovascular, and intravascular alterations or disorders, and to 
regulate the activation or coagulation of platelets, to correct hypotension during 
shock, the pathogenesis of immune complex deposition and smooth muscle 
contractions. 

According to an seventh aspect of the invention there is provided the use of a 
compound of general formula I in the preparation of an agent for the treatment or 
prophylaxis of PAF-mediated diseases, and/or the treatment of inflammatory 
disorders; such as rheumatoid arthritis, osteoarthritis and eye inflammation, 
cardiovascular disorder, thrombocytopenia, asthma, endotoxin shock, adult 
respiratory distress syndrome, glomerulonephritis, immune regulation, gastric 
ulceration, transplant rejection, psoriasis, allergic dermatitis, urticaria, multiple 
sclerosis, cerebral, myocardial and renal ischemia and any other condition in 
which PAF is implicated. 

Compounds of general formula (I) may be administered orally, topically, 
parenterally, by inhalation spray or rectally in dosage unit formulations 
containing conventional non-toxic pharmaceutically acceptable carriers, adjuvants 
and vehicles. The term parenteral as used herein includes subcutaneous 
injections, intravenous, intramuscular, intrasternal injection or infusion 
techniques. 

According to an eighth aspect of the invention there is provided a pharmaceutical 
or veterinary formulation comprising a compound of general formula I and a 
pharmaceutically and/or veterinarily acceptable carrier. One or more compounds 
of general formula I may be present in association with one or more non-toxic 
pharmaceutically and/or veterinarily acceptable carriers and/or diluents and/or 
adjuvants and if desired other active ingredients. 

The pharmaceutical compositions containing compounds of general formula I may 
be in a form suitable for oral use, for example, as tablets, troches, lozenges, 
aqueous or oily suspensions, dispersible powders or granules, emulsion, hard or 
soft capsules, or syrups or elixirs. 

Compositions intended for oral use may be prepared according to any method 
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known to the art for the manufacture of pharmaceutical compositions and such 
compositions may contain one or more agents selected from the group consisting 
of sweetening agents, flavouring agents, colouring agents and preserving agents in 
order to provide pharmaceutically elegant and palatable preparations. Tablets 
contain the active ingredient in admixture with non-toxic pharmaceutically 
acceptable excipients which are suitable for the manufacture of tablets. These 
excipients may be for example, inert diluents, such as calcium carbonate, sodium 
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and 
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for 
example starch, gelatin or acacia, and lubricating agents, for example magnesium 
stearate, stearic acid or talc. The tablets may be uncoated or they may be coated 
by known techniques to delay disintegration and absorption in the gastrointestinal 
tract and thereby provide a sustained action over a longer period. For example, a 
time delay material such as glyceryl monostearate or glyceryl distearate may be 
employed. 

Formulations for oral use may also be presented as hard gelatin capsules wherein 
the active ingredient is mixed with an inert solid diluent, for example, calcium 
carbonate, calcium phosphate or kaolin, or as soft gelatin capsules wherein the 
active ingredient is mixed with water or an oil medium, for example peanut oil, 
liquid paraffin, or olive oil. 

Aqueous suspensions contain the active materials in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium earboxymethylcellulose, methylcellulose, 
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents may be a naturally- 
occuring phosphatide, for example lecithin, or condensation products of an 
alkylene oxide with fatty acids for example polyoxyethylene stearate, or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for 
example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide 
with partial esters derived from fatty acids and a hexitol such as polyoxyethylene 
sorbitol monooleate, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and hexitol anhydrides, for example polyethylene 
sorbitan monooleate. The aqueous suspensions may also contain one or more 
preservatives, for example ethyl, or n-propyl p-hydroxybenzoate, one or more 
colouring agents, one or more flavouring agents, and one or more sweetening 
agents, such as sucrose or saccharin. 
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Oily suspensions may be formulated by suspending the active ingredients in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a 
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening 
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents 
such as those set forth above, and flavouring agents may be added to provide a 
palatable oral preparations. These compositions may be preserved by the addition 
of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous 
suspension by the addition of water provide the active ingredient in admixture 
with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are 
exemplified by those already mentioned above. Additional excipients, for 
example sweetening, flavouring and colouring agents, may also be present. 

Pharmaceutical compositions of the invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, for example olive oil or 
arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these. 
Suitable emulsifying agents may be naturally-occurring gums, for example gum 
acacia or gum tragacanth, naturally-occurring phosphatides, for example soy 
bean, lecithin, and esters or partial esters derived from fatty acids and hexitol 
anhydrides, for example sorbitan monooleate, and condensation products of the 
said partial esters with ethylene oxide, for example polyoxyethylene sorbitan 
monooleate. The emulsions may also contain sweetening and flavouring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example 
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also 
contain a demulcent, a preservative and flavouring and colouring agents. The 
pharmaceutical compositions may be in the form of a sterile injectable aqueous or 
oleaginous suspension. This suspension may be formulated according to the 
known art using those suitable dispersing or wetting agents and suspending agents 
which have been mentioned above. The sterile injectable preparation may also be 
a sterile injectable solution or suspension in a non-toxic parentally acceptable 
diluent or solvent, for example as a solution in 1,3-butane diol. Among the 
acceptable vehicles and solvents that may be employed are water, Ringer's solution 
and isotonic sodium chloride solution. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose 
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any bland fixed oil may be employed including synthetic mono-or diglycerides. 
In addition, fatty acids such as oleic acid find use in the preparation of injectables. 

The compounds of general formula I may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non-irritating excipient which is solid 
at ordinary temperatures but liquid at the rectal temperature and will therefore 
melt in the rectum to release the drug. Such materials are cocoa butter and 
polyethylene glycols. 

For topical application to the skin compounds of general formula I may be made 
up into a cream, ointment, jelly, solution or suspension etc. Cream or ointment 
formulations that may be used for the drug are conventional formulations well 
known in the art, for example, as described in standard text books of 
pharmaceutics such as the British Pharmacopoeia. 

For topical applications to the eye, compounds of general formula I may be made 
up into a solution or suspension in a suitable sterile aqueous or non-aqueous 
vehicle. Additives, for instance buffers, preservatives including bactericidal and 
fungicidal agents, such as phenyl mercuric acetate or nitrate, benzalkonium 
chloride or chlorohexidine, and thickening agents such as hypromellose may also 
be included. 

Compounds of general formula I may be administered parenterally in a sterile 
medium. The drug depending on the vehicle and concentration used, can either be 
suspended or dissolved in the vehicle. Advantageously, adjuvants such as a local 
anaesthetic, preservative and buffering agents can be dissolved in the vehicle. 

Compounds of general formula I may be used for the treatment of the respiratory 
tract by nasal or buccal administration of, for example, aerosols or sprays which 
can disperse the pharmacological active ingredient in the form of a powder or in 
the form of drops of a solution or suspension. Pharmaceutical compositions with 
powder-dispersing properties usually contain, in addition to the active ingredient, 
a liquid propellant with a boiling point below room temperature and, if desired] 
adjuncts, such as liquid or solid non-ionic or anionic surfactants and/or diluents! 
Pharmaceutical compositions in which the pharmacological active ingredient is in 
solution contain, in addition to this, a suitable propellant, and furthermore, if 
necessary, an additional solvent and/or a stabiliser. Instead of the propellant, 
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compressed air can also be used, it being possible for this to be produced as 
required by means of a suitable compression and expansion device. 

Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of 
body weight per day are useful in the treatment of the above-indicated conditions 
(about 0.5 mg to about 7 g per patient per day). For example, inflammation may 
be effectively treated by the administration of from about 0.01 to 50 mg of the 
compound per kilogram of body weight per day (about 1.0 mg to about 3.5 g per 
patient per day). The dosage employed for the topical administration will, of 
course, depend on the size of the area being treated. For the eyes each dose will 
be typically in the range from 10 to 100 mg of the drug. 

The amount of active ingredient that may be combined with the carrier materials 
to produce a single dosage form will vary depending upon the host treated and the 
particular mode of administration. For example, a formulation intended for the 
oral administration of humans may contain from 0.5 mg to 5 g of active agent 
compounded with an appropriate and convenient amount of carrier material which 
may vary from about 5 to about 95 percent of the total composition. Dosage unit 
forms will generally contain between from about 1 mg to about 500 mg of an 
active ingredient. 

It will be understood, however, that the specific dose level for any particular 
patient will depend upon a variety of factors including the activity of the specific 
compound employed, the age, body weight, general health, sex, diet, time of 
administration, route of administration, rate of excretion, drug combination and 
the severity of the particular disease undergoing therapy. 

It is found that the compounds of general formula I exhibit in vitro antagonistic 
activities with respect to PAF. Compounds of general formula I inhibit PAF- 
induced functions in both the cellular and tissue levels by changing the PAF 
binding to its specific receptor site. The ability of compounds of general formula 
I to inhibit the binding of PAF to its specific receptor binding site on human 
platelet plasma membranes is measured according to Example 16. 

The following examples illustrate the invention, but are not intended to limit the 
scope in any way. 

The following abbreviations are used in the Examples:- 
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DCM - Dichloromethane 
DMF - Dimethylformamide 
NBS - N-Bromosuccinimide 
THF - Tetrahydrofuran 

Column chromatography was performed with "flash" grade silica gel. Unless 
otherwise stated anhydrous magnesium sulphate or anhydrous sodium sulphate 
was used for drying organic solutions. Unless otherwise stated *H NMR and 13c 
NMR spectra were recorded on a Bruker AC-250 spectrometer at 250 MHz and 
62.9 MHz respectively using CDCI3 as a solvent and internal reference and are 
reported as 5 ppm from TMS. 

Example 1 

Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2- 
methylpropyOpropanoate 



(a) t-Butyl 2-(4-methylphenylsulphonyl)ethanoate 

n-Butyllithium (1.6 M in hexane; 34.8 ml, 55.6 mmol) was added to a stirred 
solution of methyl 4-methylphenylsulphone (8.7 g, 50.5 mmol) in dry THF (250 
ml) at -78°C. The reaction mixture turned a yellow colour and after stirring for 
0.5 h at -78°C a solution of di-t-butyl dicarbonate (5.5 g, 25.3 mmol) in dry THF 
(15 ml) was added. The mixture was stirred at -78°C for 1 h, allowed to warm to 
room temperature and stirred for 3 h. Ethyl acetate and aqueous ammonium 
chloride were added. The organic layer was separated, dried, filtered and 
evaporated. Chromatography (20-60% ethyl acetate in hexane) gave t-butyl 2-(4- 
methylphenylsulphonyl)ethanoate (6.17 g, 90%) as a colourless oil. 




8h (400 MHz) 7.82 (2H, d), 7.36 (2H, d), 4.00 (2H, s), 2.45 (3H, s), 1.39 (9H, s). 
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(b) t-Butyl 2-(4-methylphenylsulphonyl)-3-(t-butoxycarbonyl)-5-methylhexanoate 

Potassium t-butoxide (3.11 g, 27.4 mmol) was added to a stirred solution of t- 

butyl 2-(4-methylphenylsulphonyl)ethanoate (6.17 g, 22.8 mmol) in dry DMF 

(100 ml). The mixture was stirred at room temperature for 10 min and t-butyl 2- 

bromo-4-methylpentanoic acid (6.88 g, 27.4 mmol) added. The mixture was 

stirred at room temperature for 48 h and ethyl acetate and aqueous ammonium 

chloride added. The organic layer was separated, washed with water, dried, 

filtered and evaporated. Chromatography (0-20% ethyl acetate in hexane) gave t- 

butyl 2-(4-methylphenylsulphonyl)-3-(t-butoxycarbonyl)-5-methylhexanoate (7.3 
g, 72%) as a colourless oil. 

5h (400 MHz) 7.78 (2H, dd), 7.33 (2H, d), 4.24 (0.5H, d), 4.11 (0.5H, m), 3.14 
(0.5H, m), 2.97 (0.5H, m), 2.45 (3H, s), 1.98-1.22 (21H, m), 0.98-0.82 (6H, m). 

(c) 2-(4-MethyIphenylsulphonyl)-3-(hydroxycarbonyl)-5-methylhexanoic acid 

Trifluoroacetic acid (31.2 ml, 406 mmol) was added dropwise to a stirred solution 
of t-butyl 2-(4-methylphenylsulphonyl)-3-(t-butoxycarbonyl)-5-methylhexanoate 
(7.3 g, 16.5 mmol) in DCM (18 ml). The mixture was stirred at room 
temperature for 3 h, and DCM and brine were added. The organic layer was 
separated, dried, filtered and evaporated to give 2-(4-methylphenylsulphonyl)-3- 
(hydroxycarbonyl)-5-methylhexanoic acid (4.27 g, 78%) as a pale brown oil. 

8h (400 MHz) 7.78 (2H, dd), 7.37 (2H, d), 4.56 (0.6H, d), 4.30 (0.4H, m), 3.39- 
3.15 (1H, m), 2.46 (3H, s), 1.90-1.55 (3H, m), 1.00-0.87 (6H, m). 

(d) 3-(4-Methylphenylsulphonyl)-2-(2-methylpropyl)propanoic acid 

A mixture of 2-(4-methylphenylsulphonyl)-3-(hydroxycarbonyl)-5-methyl- 
hexanoic acid (4.27 g, 13.0 mmol) and sodium hydrogen carbonate (10.92 g, 130 
mmol) in DMF (20 ml) was heated at 100°C for 10 h. The mixture was allowed 
to stand at room temperature for 8 h and ethyl acetate and 2N hydrochloric acid 
added. The organic layer was separated, washed with water, dried, filtered and 
concentrated. Chromatography (1% methanol in DCM) gave 3-(4- 

methylphenylsulphonyl)-2-(2-methylpropyl)propanoic acid (1.24 g, 34%) as a 
colourless oil. 
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8h (400 MHz) 8.01 (1H, s), 7.80 (2H, dd), 7.35 (2H, d), 3.82 (1H, dd), 3.07 (1H, 
dd), 2.99-2.90 (1H, m), 2.44 (3H, s), 1.67-1.53 (2H, m), 1.43-1.34 (1H, m), 0.89 
(3H, d), 0.82 (3H, d). 

(e) Ethyl 3-(4-methylphenylsulphonyl)-2-(2-methylpropyl)propanoate 

A solution of 3-(4-methylphenylsulphonyl)-2-(2-methylpropyl)propanoic acid (1.2 
g, 4.48 mmol), p-toluene sulphonic acid (4 mg) in ethanol (3.5 ml) and toluene 
(20 ml) was heated at reflux overnight in a Dean-Stark apparatus. The reaction 
was cooled and ethyl acetate and brine added. The organic layer was separated, 
dried and evaporated. Chromatography (10-20% ethyl acetate in hexane followed 
by 5% methanol in DCM) gave ethyl 3-(4-methylphenylsulphonyl)-2-(2- 
methylpropyl)propanoate (415 mg, 30%) as a colourless oil. 

8h 7.80 (2H, dd), 7.36 (2H, d), 4.00-3.97 (2H, m), 3.64 (1H, dd), 3.06 (1H, dd), 
3.00-2.89 (1H, m), 2.46 (3H, s), 1.65-1.45 (2H, m), 1.44-1.30 (1H, m), 1.24 (3H, 
t), 0.92 (3H, d), 0.86 (3H, d). 

(f) Ethyl 3-(4-bromomethylphenylsulphonyl)-2-(2-methylpropyl)propanoate 

To a solution of ethyl 3-(4-methylphenylsulphonyl)-2-(2-methylpropyl)- 
propanoate (415 mg, 1.32 mmol) in carbon tetrachloride (20 ml) and NBS (238 
mg, 1.32 mmol) heated at reflux was added 2,2'-azobis(isobutylnitrile) (10 mg). 
The mixture was heated at reflux overnight and allowed to cool to room 
temperature. DCM and water were added and the organic layer separated, dried, 
filtered and evaporated. Chromatography (10% ethyl acetate in hexane) gave 
ethyl 3-(4-bromomethylphenylsulphonyl)-2-(2-methylpropyl)propanoate (209 
mg, 53%) as an amorphous solid. 

5h 7.80 (2H, dd), 7.40 (2H, d), 4.52 (2H, s), 4.08-3.97 (2H, m), 3.70 (1H, dd), 
3.08 (1H, dd), 3.03-2.90 (1H, m), 1.65-1.30 (3H, m), 1.26 (3H, t), 0.95 (3H, d), 
0.87 (3H, d). 

(g) Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2- 
(2-methylpropyl)propanoate 

Sodium hydride (60% dispersion in oil) (20 mg, 0.51 mmol) was added to a 
stirred solution of 2-methylimidazo[4,5-c]pyridine (64 mg, 0.48 mmol) in a 
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mixture of dry THF (10 ml) and dry DMF (10 ml) under argon at room 
temperature. After 1 h a solution of ethyl 3-(4-bromomethylphenylsulphonyl)-2- 
(2-methylpropyl)-propanoate (186 mg, 0.48 mmol) in dry THF (2 ml) was added. 
The mixture was stirred for 8 h and the solvent was removed under reduced 
pressure, saturated ammonium chloride was added and the product was extracted 
with ethyl acetate. The combined organic layers were washed with water, dried, 
filtered and the solvent was removed. Chromatography (8% methanol in DCM) 
gave three regioisomers, ethyl 3-(4-(3H-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)-2-(2-methylpropyl)propanoate which elutes first, ethyl 3-(4- 
(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2-methyl- 
propyl)propanoate which elutes second and ethyl 3-(4-(5H-2-methylimidazo[4,5- 
c]-pyridinylmethyl)phenylsulphonyl)-2-(2-methylpropyl)propanoate which elutes 
last. The desired regioisomer, ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinyl- 
methyl)phenylsulphonyl)-2-(2-methylpropyl)propanoate (7 mg, 3%), was 
obtaioned as a colourless oil. 

8h 9.03 (1H, s), 8.37 (1H, d), 7.78 (2H, dd), 7.35-7.11 (3H, m), 5.39 (2H, s), 
4.05-3.95 (2H, m), 3.65 (1H, dd), 3.05 (1H, dd), 3.00-2.88 (1H, m), 1.70-1.30 
(3H, m), 1.20 (3H, t), 0.97 (3H, d), 0.90 (3H, d). 

Although not claimed in this patent application the other two regioisomers are 
antagonists of platelet activating factor. 

Example 2 

l-Ethoxy-2-(2-methylpropyl)-3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethy0 
phenylsulphonyl)propane 




(a) N,0-Dimethyl-N-4-methylphenylsulphonyl hydroxylamine 
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To a solution of triethylamine (26.6 ml, 0.192 mol) in dry THF (200 ml) is 
added powdered N,0-dimethylhydroxylamine hydrochloride (9.36 g, 0.096 mol) 
in one portion. The mixture is stirred at room temperature for 0.5 h and 
powdered 4-methylphenylsulphonyl chloride (18.3 g, 0.096 mol) is added in one 
portion. The mixture is stirred overnight at room temperature. Saturated 
ammonium chloride (100 ml) is added and the mixture is extracted with ethyl 
acetate (3 x 100 ml), the organics are dried, filtered and evaporated. The 
resulting oil is chromatographed (ethyl acetate in hexane) to give N,0-dimethyl- 
N-4-methylphenylsulphonyl hydroxylamine the structure of which is confirmed 
by lH n.m.r. spectroscopy. 

(b) l-Ethoxy-2-(2-methylpropyl)-3-(4-methylphenylsulphonyl)propane 

A solution of N,0-dimethyl-N-4-methylphenylsulphonyl hydroxylamine (17.2 g, 
0.08 mol) in dry THF (50 ml) is added dropwise to a stirred solution of 1-lithio- 
2-(2-methylpropyl)-3-ethoxypropane (prepared from lithium (0.70 g, 0.1 mol) 
and l-bromo-2-(2-methylpropyl)-3-ethoxypropane (22.2 g, 0.1 mol) with 
sonication) in dry THF (150 ml) at 0°C under argon. The mixture is allowed to 
slowly warm up to room temperature and is stirred overnight. Saturated 
ammonium chloride (100 ml) is added and the product is extracted with ethyl 
acetate (3 x 100 ml). The combined organic layers are washed with water (2 x 
100 ml), are dried, filtered and the solvent is removed. Chromatography (ethyl 
acetate in hexane) gives l-ethoxy-2-(2-methylpropyl)-3-(4- 
methylphenylsuIphonyl)propane the structure of which is confirmed by lH n.m.r. 
spectroscopy. 

(c) l-Ethoxy-2-(2-methylpropyl)-3-(4-bromomethyIphenylsulphonyl)propane 

To a solution of l-ethoxy-2-(2-methylpropyl)-3-(4-methylphenylsulphonyl)- 
propane (14.9 g, 0.05 mol) in benzene (50 ml) and NBS (8.9 g, 0.05 mol) heated 
at reflux is added 2,2'-azobis(2-methylpropionitrile) (50 mg). The mixture is 
heated at reflux for 12 h and is allowed to cool to room temperature. The white 
precipitate of succinimide that forms is separated and discarded. The filtrate is 
taken up in DCM (100 ml) and is washed with water (3 x 50 ml) followed by 
brine (50 ml) and is dried. Filtration, concentration and subsequent 
chromatography (ethyl acetate in hexane) gives l-ethoxy-2-(2-methylpropyl)-3- 
(4-bromomethylphenylsulphonyl)propane the structure of which is confirmed by 
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lH n.m.r. spectroscopy. 

(d) l-Ethoxy-2<2-methylprop^ 
methyl)phenylsulphonyl)propane 

Sodium hydride (60% dispersion in oil) (204 mg, 5.1 mmol) is added to a stirred 
solution of 2-methylimidazo[4,5-c]pyridine (640 mg, 4.8 mmol) in a mixture of 
dry THF (40 ml) and dry DMF (10 ml) under argon at room temperature. After 
1 h a solution of l-ethoxy-2-(2-methylpropyl)-3-(4-bromomethyl-phenyl- 
sulphonyl)propane (1.80 g, 4.8 mmol) in dry THF (15 ml) is added. The 
mixture is stirred for 8 h and the solvent is removed under reduced pressure, 
saturated ammonium chloride (60 ml) is added and the product is extracted with 
ethyl acetate (3 x 60 ml). The combined organic layers are washed with water (2 
x 50 ml), dried, filtered and the solvent is removed. Chromatography (8% 
methanol in DCM) gives three regioisomers, l-ethoxy-2-(2-methylpropyl)-3-(4- 
(3H-2«methylimidazo[4,5-c]-pyridinylmethyl)phenylsulphonyl)propane which 
elutes first, l-ethoxy-2-(2-methylpropyl)-3-(4-(lH-2-methylimidazo[4,5-c]- 
pyridinylmethyl)phenylsulphonyl)propane which elutes second and l-ethoxy-2- 
(2-methylpropyl)-3-(4~(5H-2~methylimidazo[4,5-c]pyridinylmethyl)phenyl- 
sulphonyl)propane which elutes last. The structure of the desired regioisomer 1- 
ethoxy«2-(2-methy]propyl)-3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)propane is confirmed by n.m.r. spectroscopy. Although not 
claimed in this patent application the other two regioisomers l-ethoxy-2-(2- 
methylpropyl)-3-(4-(lH-2-methyl-imidazo[4,5-c]pyridinylmethyl)phenyl- 
sulphonyl)propane and 1 -ethoxy-2-(2-methylpropyl)-3-(4-(5H-2-methylimidazo- 
[4,5-c]pyridinylmethyl)phenylsulphonyl)propane are antagonists of platelet 
activating factor. 

Examples 3-15 

The compounds of Examples 3 to 15 are prepared by procedures analogous to the 
methods of Example 1 and/or Example 2 employing the appropriate starting 
materials. The structure of each compound is confirmed by n.m.r. 
spectroscopy. 

3. l-Ethoxy-2^2-methylpropyl)-3-(4-(lH-2-methylimidazo[4 5 5-c]pyridinyl- 
methyl)phenylsulphonyl)butane 



36 

CO— 

Me 
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4. l-Ethoxy-2-benzyl-3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)pentane 

CO - * 

Et 

So 

5. l-Methyl-l-(4-(lH-2-methylimidazo[4,5-c]pyridinyImethyl)phenylsulphonyl)- 
2-(2-methylpropyl)-2-(furan-2-yl)-4-methylpentane 

co-* 




6. 3-Acetoxy-5-methyl-2-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)- 
phenylsulphonyl)hexane 
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7. 3-Ethylcarbamoyl-5-methyl-3-(4-(lH-2-methylimidazo[4,5-c]-pyridinyl- 
methyl)phenylsulphonyl)hexane 

CO- 




8. Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylcarbonyl)-2- 
(2-methy lpropy l)bu tanoate 

CO-* 




9. l-(4-(lH-2-Methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2- 
methyIpropyl)-2-(3-ethyl-l,2,4-oxadiazol-5-yl)-4-methylpentane 
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10. Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-4- 
benzthiazol-2-yl-5-methylhexanoate 




1 1 . l-Heptadecanoyl-2-(2-cyclopentylmethyl)-3-(4-(lH-2-methylimidazo[4,5- 
c]pyridinylmethyl)phenylsulphonyl)-3-methylbutane 




C15H30CH3 



12. N-2-PyridinyI 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenyl- 
sulphonyl)-2-(l-methylpropyl)propionamide 
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13. i-Propyl 3<4^1H-2-methylimidazo[4,5-c]pyridinylmethyl)phenyl-- 
sulphonyl)-2-(cyclopropylmethyl)hex-5-enoate 




14. H4-(lH-2-methylimidazo[4,5-c]pyridm^ 
thienyl)-3-(4-fluorophenyl)ethane 




15. Ethyl 3<4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)- 
2-(2-methylpropyl)butanoate 
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Example 16 

Inhibition of [3H]-PAF Receptor Binding 

The inhibition of [3HJ-PAF binding to human platelet plasma membrane by 
compounds of general formula I is determined by isotopic labelling and filtration 
techniques. Platelet concentrates are obtained from a hospital blood bank. These 
platelet concentrates (500-2500 ml.) are centrifuged at 800 rpm for 10 minutes in 
a SORVALL RC3B centrifuge to remove the red blood cells present. (The word 
SORVALL is a trade mark.) The supernatant is subsequently centrifuged at 3,000 
rpm in a SORVALL RC3B centrifuge to pellet the platelets present. The platelet 
rich pellets are resuspended in a minimum volume of buffer (150 mM NaCl, 10 
mM Tris, 2 mM EDTA, pH 7.5) and layered onto Ficoll-Paque gradients, 9 ml 
platelet concentrate to 2 ml Ficoll, and centrifuged at 1,900 rpm for 15 minutes in 
a SORVALL RT6000 centrifuge. This step removes the residual red blood cells 
and other nonspecific material such as lymphocytes from the preparation. The 
platelets which form a band between the plasma and the Ficoll are removed, 
resuspended in the above buffer and centrifuged at 3,000 rpm for 10 minutes in a 
SORVALL RT6000 centrifuge. The pelleted platelets are resuspended in buffer 
(10 mM Tris, 5 mM MgCl2, 2 mM EDTA, pH 7.0), snap freezed in liquid N2 and 
allowed to thaw slowly at room temperature in order to lyse the platelets. The 
latter step is repeated at least 3 times to ensure proper lysis. The lysed platelets 
are centrifuged at 3,000 rpm for 10 minutes in a SORVALL RT6000 centrifuge 
and resuspended in buffer. The latter step is repeated twice in order to remove 
any cytoplasmic proteins which may hydrolyse the platelet activating factor (PAF) 
receptor. The prepared platelet membranes may be stored at -70°C. After 
thawing the prepared membranes are centrifuged in a SORVALL RT6000 at 
3,000 rpm for 10 minutes and resuspended in assay buffer. 

The assay is conducted by preparing a series of Tris-buffered solutions of the 
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selected antagonist of predetermined concentrations. Each of these solutions 
contained [3H]-PAF (0.5 nM; l-0-[3H]octadecyl-2-acetyl-s/t-glycero-3-phosphoryl 
choline with a specific activity of 132 Ci/mmol), unlabelled PAF (1000 nM), a 
known amount of the test antagonist, and a sufficient amount of Tris-buffer 
solution (10 mM Tris, 5 mM MgCl2, pH 7.0, 0.25% BSA) to make the final 
volume 1 ml. Incubation is initiated by the addition of 100 |j.g of the isolated 
membrane fraction to each of the above solutions at 0°C. Two control samples, 
one (CI) which contained all the ingredients described above except the antagonist 
and the other (C2) contains CI plus a 1000-fold excess of unlabelled PAF, are also 
prepared and incubated simultaneously with the test samples. After 1 hour 
incubation, each solution is filtered rapidly under vacuo through a WHATMAN 
GF/C glass fibre filter in order to separate unbound PAF from bound PAF. (The 
word WHATMAN is a trade mark.) The residue in each case is rapidly washed 4 
times with 5 ml cold (4°C) Tris-buffer solution. Each washed residue is dried 
under vacuum on a sampling manifold and placed into vials containing 20 ml of 
OPTIPHASE MP scintillation fluid and the radioactivity counted in a liquid 
scintillation counter. (The word OPTIPHASE is a trade mark.) Defining the 
counts for total binding with antagonist from a test sample as "TBA"; the counts 
for total binding from the control sample CI as "TB"; and the counts for 
nonspecific binding from the control sample C2 as "NSB", the percent inhibition 
of each test antagonist can be determined by the following equation: 

%Inhibition = [(TB-TBA)/SB]xl00 



where the specific binding SB = TB-NSB 
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CLAIMS 



1. A compound of general formula I; 




R 3 I 

wherein: 

X represents a -C(=0)-, -C(=S)-, -S(->0)- or -S(=0) 2 - group; 

Rl, R 2 , R 3 , and R 4 each independently represents hydrogen, -Ci-Cg alkyl 
optionally substituted by one or more halogen atoms, -C2-C6 alkenyl, -C2-C6 
alkynyl, -(C1-C6 alkyl)C02Ci-C6 alkyl, -(Ci-C 6 alkyl)SCi-C6 alkyl, -(C1-C6 
alkyl)OCi-C6 alkyl, -(Ci-C 6 aIkyl)N(Ci-C6 alkyl)2, -C3-C8 cycloalkyl, -C4-C8 
cycloalkenyl, -(C1-C6 alkyl)C3-C8 cycloalkyl, -(C1-C6 alkyl)C4-C8 
cycloalkenyl, -(C1-C6 alkyl)OC3-C8 cycloalkyl, -(C1-C6 alkyl)OC4-C8 
cycloalkenyl, -(C1-C6 alkyl)SC3-C8 cycloalkyl, -(C1-C6 alkyl)SC4-C8 
cycloalkenyl, a side chain of a naturally occurring amino acid or a group D 
wherein D represents a group: 




wherein n is an integer from 0 to 3, and each of R5 and R6 is independently 
hydrogen, -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, halogen, -CN, -CO2H, 
-C0 2 Ci-C 6 alkyl, -CONH 2 , -CONHCi-C 6 alkyl, -CONH(Ci-C 6 alkyl)2, -CHO, 
-CH 2 OH, -CF 3 , -OCi-C 6 alkyl, -SCi-C 6 alkyl, -SOCi-C 6 alkyl, -S0 2 Ci-C 6 
alkyl, -NH 2 or -NHCOMe; 

or any combination of Rl, R2, r3, an( j r4 together with the atoms to which they 
are attached form a 5 to 8 membered heterocyclic ring; 



or any combination of Rl, R2, r3 s an d r4 together with the carbon atom to 
which they are attached form a C3-C8 cycloalkyl ring; 
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B represents a) a -(CH2)mA group wherein m is an integer from 0 to 1 and the 
group A represents a 5- or 6-membered heterocyclic ring, which heterocyclic 
ring may be optionally fused to a benzene ring or to a further 5-, 6- or 7- 
membered heterocyclic ring containing one or more nitrogen atoms, wherein at 
least one of the said heterocyclic rings may also contain an oxygen or sulphur 
atom, and wherein any of the rings may be optionally substituted with one or 
more substituents selected from hydrogen, halogen, -C1-C4 perfluoroalkyl, 
hydroxyl, carbonyl, thiocarbonyl, carboxyl, -CONH2, a group -D wherein D is 
as defined above, -R7, -OR? -SR7, -SOR7, -SO2R 7 , -NHR7, -NR7r7, -C02R 7 
or -CONHR7 wherein R7 is -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, -C3- 
C8 cycloalkyl or -C4-C8 cycloalkenyl each of which is optionally substituted with 
one or more substituents selected from halogen, hydroxyl, amino, carboxyl, -Cl- 
C4 perfluoroalkyl, -C1-C6 alkyl, -C2-C6 alkenyl, -C2-C6 alkynyl, -C3-C8 
cycloalkyl, -C4-C8 cycloalkenyl, -OC1-C6 alkyl, -SC1-C6 alkyl, tetrazol-5-yl, a 
group -D wherein D is as defined above or a heteroaryl or heteroarylmethyl 
group; 

b) a ZR8 group wherein Z is -C(=0)-, -C(=0)0-, -C(=0)S-, -CH2O-, 
-CH20C(=0)-, -C(=S)-, -C(=S)0-, -CH2S-, -CH20C(=0)C(=0)0-, -CH2OSO2-, 
-NHC(=0)0-, -CH20C(=0)NH- or -CH2C(=0)0- group and R§ is hydrogen, 
-C1-CI8 alkyl, -C2-C18 alkenyl, -C2-CI8 alkynyl, -(C1-C6 alkyl)OCi-C6 alkyl, 
-(C1-C6 alkyI)SCi-C6 alkyl, -(C1-C6 alkyl)0(Ci-C6 alkyl)OCi-C6 alkyl, -C3-C8 
cycloalkyl, -C4-C8 cycloalkenyl, a group D as defined above or a group A as 
defined above; 

c) a -CH2NR9R10 group or a -CONR9r10 gr0U p wherein each of R9 and RlO is 
independently hydrogen, -C1-C6 alkyl, -C3-C8 cycloalkyl, pyridinyl, a group D 
as defined above or R9 and R*0 together with the nitrogen atom to which they are 
attached form a 5 to 8 membered nitrogen-containing heterocyclic ring; 

or a pharmaceutically or veterinarily acceptable acid addition salt or hydrate 
thereof. 

2. A compound as claimed in Claim 1, in which X represents a -C(=0)- group 
or a -S(=0)2- group. 

3. A compound as claimed in Claims 1 and 2, wherein Rl represents a hydrogen 
atom, a -C1-C6 alkyl (for example methyl or ethyl) group, a -C2-C6 alkenyl (for 
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example allyl) group or a -(C1-C6 aIkyl)CC>2Ci -C^ alkyl (for example 
ethoxycarbonylmethyl) group. 

4. A compound as claimed in any one of Claim 1 to 3, wherein R 2 represents a 
hydrogen atom or a -C1-C6 alkyl group. 

5. A compound as claimed in 1 to 4, wherein R 3 represents a side chain of a 
naturally occurring amino acid, a -(C1-C6 alkyl)C3-C8 cycloalkyl group or a 
group D. 

6. A compound as claimed in any one of Claims 1 to 5, wherein R4 represents a 
hydrogen atom. 

7. A compound as claimed in any one of Claims 1 to 6, wherein, in the group D, 
n represents an integer of 1, R 5 represents a hydrogen atom or a halogen atom 
and R^ represents a hydrogen atom. 

8. A compound as claimed in any one of Claims 1 to 7, wherein B represents a 
-(CH2) m A group, a ZR§ or a -CONR^RlO group. 

9. A compound as claimed in Claim 8, wherein m represents an integer of 0. 

10. A compound as claimed in Claim 8, wherein A represents a furanyl group, 
an oxadiazolyl group, a benzthiazolyl group or a thienyl group. 

11. A compound as claimed in Claim 10, wherein R? represents a -Q-C6 alkyl 
group. 

12. A compound as claimed in Claim 8, wherein Z represents a -C(=0)0- group, 
a -CH2O- group, a -CH20C(=0)- group or a -CH20C(=0)NH- group. 

13. A compound as claimed in Claim 8 or Claim 12, wherein R8 represents a 
-Cl-Cl8 alkyl group. 

14. A compound as claimed in Claim 8, wherein R9 represents a pyridinyl group 
and RlO represents a hydrogen atom. 

15. Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2- 
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(2-methylpropyl)propanoate, 

1 -Ethoxy-2-(2-methylpropy D 

methyl)phenylsulphonyl)propane, 

l-Ethoxy-2-(2-methylpropyl)-3<4-(l^ 

phenylsuIphonyl)butane, 

l-Ethoxy-2-benzyl-3-(4<lH-2-methylimidazo[4,5-c]pyridinylmeth^ 
sulphonyl)pentane, 

l-Methyl-l-(4-(lH-2-methylimidazo[4^ 

(2-methylpropyl)-2-(furan-2-yl)-4-methylpentane, 

3-Acetoxy-5-methyl-2<4-(lH-2^ 

phenylsulphonyl)hexane, 

3-Ethylcarbamoyl-5nmethyl-3-(4-(lH^ 

methyl)phenylsulphonyl)hexane, 

Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridm^ 

methylpropyl)butanoate, 

l-(4-(lH-2-Methylimidazo[4,5-c]pyridinylmethyl)phenylsulpho 

methylpropyl)-2-(3-ethyl-l,2 5 4-oxadiazol-5-yl)-4-methylpentane, 

Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-4- 

benzthiazol-2-yl-5-methylhexanoate, 

l-Heptadecanoyl-2-(2-cyclopentylmethyl)-3-(4-(lH-2-methylimidazo[4,5 

pyridinylmethyl)phenylsulphonyl)-3-methylbutane, 

N-2-Pyridinyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenyl- 

sulphonyl)-2-(l-methylpropyl)propionamide, 

i-Propyl 3-(4-(lH-2-methylimidazo[4 ) 5-c]pyridinylmethyl)phenylsulphonyl)-2- 
(cyclopropylmethyl)hex-5-enoate, 
1 -(4-(l H-2-methylimid 
3 -(4-fluoropheny l)ethane, 

Ethyl 3-(4-(lH-2-methylimidazo[4,5-c]pyridinylmethyl)phenylsulphonyl)-2-(2- 
methylpropyl)butanoate, 

or a salt of such a compound. 

16. A compound as claimed in any one of Claims 1 to 15 for use in human or 
veterinary medicine, particularly in the management of diseases or conditions 
mediated by platelet activating factor. 

17. The use of a compound as claimed in any one of Claims 1 to 15 in the 
preparation of an agent for the treatment or prophylaxis of diseases or conditions 
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mediated by platelet activating factor. 

18. A pharmaceutical or veterinary composition comprising a compound as 
claimed in any one of Claims 1 to 15 and a pharmaceutically and/or veterinarily 
acceptable carrier. 

19. A process for preparing a compound of general formula I as defined in Claim 
1, the process comprising: 

(a) treating 2-methylimidazo[4,5-c]pyridine with a base followed by a benzyl 
derivative of general formula II 



L 




wherein Rl, R2, r3 s r4 ? x and B are as defined in general formula I, and L is 
chloro, bromo, iodo, methanesulphonyloxy, p-toluenesulphonyloxy or 
trifluoromethanesulphonyloxy; or 

(b) treating a diamino derivative represented by general formula III 




R 3 III 

wherein Rl, R2, r3, r4 9 x and B are as defined in general formula I, with acetic 
acid or a suitable derivative thereof; or 

(c) treating an amido or sulphonamido derivative represented by general formula 
IV 
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OMe IV 




wherein Rl, R2, r3, r4 anc j b are as defined in general formula I, and M is 
MgBr or Li; or 

(d) optionally after step (a), step (b) or step (c) converting, in one or a plurality 
of steps, a compound of general formula I into another compound of general 
formula I. 

20. A benzyl derivative of general formula II 



wherein Rl, R2, r3, r4, x and B are as defined in general formula I, and L is 
chloro, bromo, iodo, methanesulphonyloxy, p-toluenesulphonyloxy or 
trifluoromethanesulphonyloxy. 

21. A compound of general formula III 
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N 




III 



wherein R 1 , R 2 , R 3 , R 4 , X and B are as defined in general formula I. 
22. A compound of general formula IV 



wherein X is as defined in general formula I. 

23. A method for the treatment or prophylaxis of diseases or physiological 
conditions of humans or mamalian animals mediated by platelet activating factor, 
comprising administering to the patient an amount of a compound as claimed in 
any of claims 1 to 15 effective to antagonise the effects of platelet activating factor 
on target cells responsible for such diseases or physiological conditions. 
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